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S U M M A R Y
A r e v i e w  o f  t h e  l i t e r a t u r e  on B u r n i n g  Mout h  
Sy n d r o me  ( BMS) r e v e a l e d  t h a t  many a e t i o l o g i c a l  f a c t o r s  f o r  
t h e  c o n d i t i o n  ha d  b e e n  p r o p o s e d .  N e v e r t h e l e s s  t h e  r e l a t i v e  
r o l e  o f  i n d i v i d u a l  f a c t o r s  h a d  r a r e l y  b e e n  a s s e s s e d  a nd  
no p r o s p e c t i v e  s t u d y  p r e v i o u s l y  ha d  b e e n  r e p o r t e d .  
T h e r e f o r e  t h e  a i m o f  t h e  s t u d y  was t o  f u r t h e r  u n d e r s t a n d  
t h e  a e t i o l o g y  o f  BMS a n d  t o  d e v i s e  a t r e a t m e n t  p r o t o c o l .  
The d e s i g n  o f  t h e  s t u d y  s p e c i f i c a l l y  a v o i d e d  t h e  a p p r o a c h  
o f  o t h e r  a u t h o r s  w h i c h  h a d  f o c u s e d  a t t e n t i o n  o n l y  on t h e i r  
p a r t i c u l a r  s p e c i a l i s t  a r e a s .  As a r e s u l t  t r e a t m e n t  was 
o f t e n  o f  a f r a g m e n t e d  n a t u r e  w i t h  m u l t i p l e  r e f e r r a l s  t o  
p r a c t i t i o n e r s  i n  d i f f e r e n t  s p e c i a l t i e s .  The p a s t  
l i t e r a t u r e  was f u r t h e r  c o n f u s e d  by  t h e  i n c l u s i o n  o f  
p a t i e n t s  w i t h  s p e c i f i c  c o n d i t i o n s  i n  w h i c h  t h e  p a t i e n t  may 
r e p o r t  a b u r n i n g  s e n s a t i o n ,  s u c h  a s  e r o s i v e  l i c h e n  p l a n u s  
a n d  g e o g r a p h i c  t o n g u e .  T h e s e  c o n d i t i o n s  c h a r a c t e r i s e d  by  
p o s s i b l e  m u c o s a l  c h a n g e s  h a v e  t h e i r  own s p e c i f i c  t r e a t m e n t  
r e g i m e s  a n d  a r e  d i s t i n c t  f r o m  BMS wh e r e  p a t i e n t s  h a v e  no 
v i s i b l e  o r a l  c h a n g e s .  B a s e d  on a k n o w l e d g e  o f  t h e  
l i t e r a t u r e  a p r o s p e c t i v e  s t u d y  o f  150 p a t i e n t s  w i t h  BMS 
was u n d e r t a k e n .  Ca r e  was t a k e n  t o  e n s u r e  t h a t  no p a t i e n t s  
t h a t  h a d  v i s i b l e  o r a l  c h a n g e s  we r e  i n c l u d e d .
I t  be c a me  c l e a r  t h a t  p a t i e n t s  w i t h  BMS g a v e  a 
v a r i e d  h i s t o r y  a n d  t h e r e f o r e  d i d  n o t  c o n s t i t u t e  a 
h o mo g e n o u s  g r o u p .  The v a l i d i t y  o f  r e c o g n i s i n g  s u b t y p e s  o f  
BMS was e v a l u a t e d  a s  i t  c o u l d  h a v e  p r o g n o s t i c  
i m p l i c a t i o n s .  A c l a s s i f i c a t i o n  s y s t e m  was i n t r o d u c e d  s u c h
27
t h a t  p a t i e n t s  who s a i d  t h e i r  b u r n i n g  was a b s e n t  on w a k i n g ,  
d e v e l o p e d  a s  t h e  d a y  p r o g r e s s e d  and  was ma x i ma l  i n  t h e  
e v e n i n g  we r e  t e r m e d  Type  I BMS. O t h e r s  who r e p o r t e d  
b u r n i n g  w h i c h  was p r e s e n t  on w a k i n g  a n d  was c o n s t a n t  
t h r o u g h o u t  t h e  d a y  we r e  t e r m e d  Type  2 BMS. I n  b o t h  Type  I 
a n d  Type  2 BMS b u r n i n g  was u n r e m i t t i n g  b e i n g  p r e s e n t  e v e r y  
day .  L e s s  c ommonl y  p a t i e n t s  r e p o r t e d  v a r i a b l e  b u r n i n g  
w h i c h  was n o t  n e c e s s a r i l y  p r e s e n t  e a c h  da y ,  t h e s e  p a t i e n t s  
b e i n g  c l a s s i f i e d  a s  Type  3 BMS. T h i r t y  f i v e  p e r  c e n t  o f  
p a t i e n t s  we r e  c l a s s i f i e d  Type  I ,  54% Type  2 and  11% Type
3.
I n  o r d e r  t o  q u a n t i f y  t h e  s e v e r i t y  o f  s ympt oms  a 
l i n e a r  a n a l o g u e  s c a l e  was e m p l o y e d .  T h i s  a l l o w e d  a 
b a s e l i n e  a s s e s s m e n t  o f  t h e  s e v e r i t y  o f  p a t i e n t s '  i n i t i a l  
s y mp t o ms  a nd  a l l o w e d  p r o g r e s s  d u r i n g  t r e a t m e n t  t o  be 
q u a n t i  f i  ed.
O t h e r  d a t a  c o l l e c t e d  a n d  a n a l y s e d  i n c l u d e d  t h e  
o r a l  s i t e  o f  b u r n i n g ,  d u r a t i o n  o f  s y mp t o ms ,  age ,  s e x ,  
s l e e p  p a t t e r n ,  home a nd  s o c i a l  c i r c u m s t a n c e s  and  
c a n c e r p h o b i a .  H a e m a t o l o g i c a l  i n v e s t i g a t i o n s  i n c l u d e d  s e r u m  
f e r r i t i n ,  c o r r e c t e d  wh o l e  b l o o d  f o l a t e ,  s e r u m  v i t a m i n  B12,  
b l o o d  f i l m  and  h a e m o g l o b i n .  B i o c h e m i c a l  i n v e s t i g a t i o n s  
we r e  u n d e r t a k e n  t o  d e t e c t  u n d i a g n o s e d  d i a b e t e s  m e l l i t u s  
a n d  f o r  67 p a t i e n t s  a s s a y s  f o r  V i t a m i n  B1, B2, B6 and
V i t a m i n s  A, C, D and  E we r e  c o m p l e t e d .
The o r a l  f l o r a  was s a m p l e d  a nd  s t i m u l a t e d  p a r o t i d  
s a l i v a r y  f l o w  r a t e s  we r e  e s t i m a t e d .  D e n t u r e s ,  i f  worn,  
we r e  a s s e s s e d  f o r  f a c t o r s  c o n t r i b u t i n g  t o  o v e r l o a d i n g  o f  
t h e  o r a l  t i s s u e s  i n  p a r t i c u l a r  t o n g u e  r e s t r i c t i o n  a n d
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e x c e s s i v e  v e r t i c a l  d i m e n s i o n  we r e  n o t e d .  P a r a f u n c t i o n a l  
a c t i v i t y  was i n v e s t i g a t e d .
P s y c h o l o g i c a l  a s p e c t s  o f  BMS h a v e  t e n d e d  t o  
d o m i n a t e  t h e  l i t e r a t u r e .  I n  t h i s  s t u d y  one  t h i r d  o f  
p a t i e n t s  we r e  a s s e s s e d  u s i n g  t h e  C a t t e l l ' s  16 PF Form C 
q u e s t i o n n a i r e .  The r e s u l t s  f r o m  t h i s  c o m p o n e n t  o f  t h e  
s t u d y  i n d i c a t e d  t h a t  60% o f  t h e  s a m p l e  h a d  p s y c h o l o g i c a l  
a b n o r m a l i  t i e s .
A s t r u c t u r e d  t r e a t m e n t  p r o t o c o l  was d e v e l o p e d  s o  
t h a t  a n y  d e t e c t e d  a b n o r m a l i t i e s  we r e  ma n a g e d  
a p p r o p r i a t e l y .  U s i n g  t h e  l i n e a r  a n a l o g u e  s c a l e  t o  a s s e s s  
o u t c o m e  o f  t r e a t m e n t  60% o f  p a t i e n t s  w i t h  BMS we r e  c u r e d  
a n d  s u s t a i n e d  i m p r o v e m e n t  i n  s y mp t o ms  was r e p o r t e d  by  a 
f u r t h e r  11% w i t h  a mi ni mum f o l l o w  up p e r i o d  o f  18 mo n t h s .
W h i l s t  54% o f  p a t i e n t s  a s s e s s e d  w i t h  t h e  C a t t e l l * s  
16 PF For m C q u e s t i o n n a i r e  a s  b e i n g  p s y c h o l o g i c a l l y  
d i s a b l e d  we r e  c u r e d  c o m p a r e d  t o  68% o f  p a t i e n t s  who we r e  
a s s e s s e d  a s  p s y c h o l o g i c a l l y  n o r m a l ,  t h o s e  p a t i e n t s  w i t h  a 
Type  2 h i s t o r y  o f  BMS p a r t i c u l a r l y  when a n x i e t y  was 
p r e s e n t  we r e  s i g n i f i c a n t l y  l e s s  l i k e l y  t o  h a v e  a 
s u c c e s s f u l  o u t c o me .  T h i s  f i n d i n g  s u p p o r t s  t h e  o p i n i o n  
t h a t  p a t i e n t s  w i t h  BMS s h o u l d  n o t  be r e g a r d e d  a s  a 
h o m o g e n e o u s  g r o u p .
The r e s u l t s  o f  t h e  s t u d y  h a v e  p l a c e d  i n  c o n t e x t  
t h e  r e l a t i v e  i m p o r t a n c e  o f  o r g a n i c  f a c t o r s  i n c l u d i n g  
h a e m a t o l o g i c a l ,  b i o c h e m i c a l ,  m i c r o b i o l o g i c a l  and
p r o s t h o d o n t i c  e l e m e n t s  a n d  n o n - o r g a n i c  f a c t o r s  s u c h  a s  
p s y c h o l o g i c a l  s t a t u s .  F o r  t h e  f i r s t  t i m e  a p r o s p e c t i v e  
a n a l y s i s  o f  a c o h o r t  g r o u p  h a s  p e r m i t t e d  j u s t i f i c a t i o n  f o r
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a t t e n t i o n  t o  be p a i d  t o  a l l  p o t e n t i a l  a e t i o l o g i c a l  
f a c t o r s ,  s i n c e  o n l y  4756 o f  p a t i e n t s  c u r e d  we r e  c u r e d  a s  a 
r e s u l t  o f  t r e a t m e n t  o f  one  f a c t o r  a l o n e .  Howe ve r ,
r e p l a c e m e n t  d e n t u r e s ,  ma n a g e m e n t  o f  p a r a f u n c t i o n a l  
a c t i v i t y ,  v i t a m i n  B1 a n d  v i t a m i n  B6 r e p l a c e m e n t  t h e r a p y  
a n d  t h e  u s e  o f  t h e  t r i c y c l i c  a n t i  d e p r e s s a n t , D o t h i e p e n
( P r o t h i a d e n )  we r e  s hown t o  be t h e  mos t  u s e f u l  i n
t r e a t m e n t .  The p r e c i s e  r o l e  o f  a l l  a e t i o l o g i c a l  f a c t o r s  
i s  f u l l y  d i s c u s s e d  a nd  t h e  i m p o r t a n c e  o f  t a k i n g  c o g n i s a n c e  
o f  p s y c h o l o g i c a l ,  s o c i a l  a n d  d o m e s t i c  c i r c u m s t a n c e s  a n d  
c a n c e r p h o b i a  i s  s t r e s s e d .  F i n a l l y  s u g g e s t i o n s  f o r  f u t u r e  
a v e n u e s  o f  r e s e a r c h  a r e  p r o p o s e d .
30
GENERAL INTRODUCTION
P a t i e n t s  w i t h  B u r n i n g  Mout h  S y n d r o me  (BMS) h a v e  
p r e v i o u s l y  b e e n  d i f f i c u l t  t o  t r e a t  e f f e c t i v e l y  a n d  t h i s  
h a s  l a r g e l y  b e e n  due  t o  l a c k  o f  a p r o s p e c t i v e  s c i e n t i f i c  
a p p r o a c h  t o  s t u d y .  A c l e a r  p i c t u r e  o f  a e t i o l o g i c a l  
f a c t o r s  h a s  n o t  e m e r g e d  i n  p a r t  due  t o  a u t h o r s  f r e q u e n t l y  
f o c u s i n g  a t t e n t i o n  on t h e i r  own s p e c i a l i s e d  a r e a  o f  
c l i n i c a l  i n t e r e s t  i n  t h e  f i e l d .  C o n s e q u e n t l y  t r e a t m e n t  was 
o f t e n  u n s a t i s f a c t o r y ,  r e s u l t i n g  i n  a p o o r  p a t i e n t  r e s p o n s e  
w h i c h  n e c e s s i t a t e d  m u l t i p l e  r e f e r r a l s  t o  p r a c t i t i o n e r s  i n  
d i f f e r e n t  s p e c i a l i t i e s .  I n  a d d i t i o n .  t h e  l i t e r a t u r e  h a s  
c a u s e d  f u r t h e r  c o n f u s i o n  by  i n c l u d i n g  r e f e r e n c e s  t o  
p a t i e n t s  w i t h  s p e c i f i c  c o n d i t i o n s  w h i c h  h a v e  a b u r n i n g  
s e n s a t i o n  o f  t h e  o r a l  c a v i t y  a s  a sympt om.  T h e s e  
c o n d i t i o n s  s u c h  a s  e r o s i v e  l i c h e n  p l a n u s  and  g e o g r a p h i c  
t o n g u e  a r e  e n t i r e l y  d i s t i n c t  f r o m  BMS and  a r e  
c h a r a c t e r i s e d  by  v i s i b l e  m u c o s a l  c h a n g e s  w h i c h  h a v e  t h e i r  
own s p e c i f i c  t r e a t m e n t  r e g i m e s .  On t h e  o t h e r  ha n d ,  
p a t i e n t s  w i t h  BMS h a v e  no v i s i b l e  o r a l  c h a n g e s ,  a f e a t u r e  
w h i c h  a l l o w s  a d i a g n o s i s  o f  BMS t o  be made.  Much a v o i d a b l e  
d i s t r e s s  h a s  r e s u l t e d  f r o m  m u l t i p l e  r e f e r r a l s  t o  
s p e c i a l i s t s  who wer e  n o t  f a m i l i a r  w i t h  BMS a s  a s e p a r a t e  
d i s e a s e  e n t i t y  and  i n  whos e  p a t i e n t s  t h e  o r a l  mu c o s a  l o o k s  
n o r m a l ,  t h e  t e n d e n c y  h a s  b e e n  t o  d i s m i s s  t h e  c o n d i t i o n  a s  
o f  no c o n s e q u e n c e .  T h i s  c a n  be p a r t i c u l a r l y  d i s t r e s s i n g  t o  
t h o s e  p a t i e n t s  who d e s c r i b e  i n t o l e r a b l e  b u r n i n g  and  a s  a 
r e s u l t  t h e y ,  and  t h e i r  p r a c t i t i o n e r s ,  b e l i e v e  t h a t  t h e  
s y mp t o ms  mus t  be p s y c h o l o g i c a l  i n  o r i g i n  and  t h i s  a s p e c t ,
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w i t h  some e x c e p t i o n s .  h a s  t e n d e d  t o  d o m i n a t e  t h e
l i  t e r a t u r e .
The p u r p o s e  o f  t h e  p r e s e n t  s t u d y  was t o  r e v i e w  t h e  
s t a t e  o f  c u r r e n t  k n o w l e d g e  c o n c e r n i n g  a e t i o l o g i c a l  f a c t o r s  
i n  BMS. U s i n g  t h i s  i n f o r m a t i o n  t h e  f i r s t  p r o s p e c t i v e  s t u d y  
t o  i n v e s t i g a t e  a l l  known a e t i o l o g i c a l  f a c t o r s  was d e v i s e d  
s o  t h a t  a s t r u c t u r e d  a n d  e f f e c t i v e  ma n a g e me n t  r e g i m e  c o u l d  
be  d e v e l o p e d .  I n  a d d i t i o n  t o  p r o v i d i n g  s u c c e s s f u l  t h e r a p y  
s u c h  a r e g i m e  c o u l d  be e f f i c i e n t  w i t h  r e s o u r c e s  by  
u t i l i s i n g  o n l y  a p p r o p r i a t e  i n v e s t i g a t i o n s  a n d  a v o i d i n g  
u n n e c e s s a r y  r e f e r r a l s .  Fr om t h e  d a t a  c o l l e c t e d  g l o b a l
s t u d i e s  c o u l d  a l s o  be u n d e r t a k e n  t o  a s s e s s  t h e  f r e q u e n c y  
o f  g i v e n  a e t i o l o g i c a l  f a c t o r s  i n  s p e c i f i c  p o p u l a t i o n s .
F i n a l l y ,  by  a n  u n d e r s t a n d i n g  o f  t h e  r e l a t i v e  
i m p o r t a n c e  o f  t h e  i n d i v i d u a l  a e t i o l o g i c a l  f a c t o r s  and
a s s e s s i n g  d i f f i c u l t i e s  i n  ma n a g e me n t ,  p r o b l e m  a r e a s  w h i c h  
wo u l d  f o r m  t h e  b a s i s  o f  c o n t i n u i n g  r e s e a r c h  h a v e  b e e n  
i  d e n t  i  f  i  ed.
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CH A PTER I
AETIOLOGICAL FACTORS IN BURNING MOUTH SYNDROME
1.1 INTRODUCTION
The s ympt om o f  a b u r n i n g  s e n s a t i o n  a f f e c t i n g  t h e  
mo u t h  i s  w i d e l y  r e c o g n i s e d  a n d  i s  r e f e r r e d  t o  i n  many 
s t a n d a r d  t e x t b o o k s  o f  o r a l  m e d i c i n e  ( D o l b y , 1975:  C h i s h o l m
e t  a l . 1 9 7 8 :  G a y f o r d  a n d  H a s k e l l ,  1979:  H a r r i s  a n d  D a v i e s
i n  J o n e s  a n d  Mason.  1980:  B r i g h t m a n  i n  Lync h ,  1 984:  S c u l l y
a n d  Cawson.  1 9 8 7 ) .  o r a l  p a t h o l o g y  ( P i n d b o r g , 1980:  S h a f e r .
Hi n e  a n d  Levy,  1 9 8 3 ) .  a n d  p r o s t h o d o n t i c s  ( A n d e r s o n  a n d  
S t o r e r .  1981:  Wa t t  a n d  Ma c G r e g o r .  1 983:  H i c k e y ,  Z a r b  a n d
B o l e n d e r . 1 9 8 5 ) .  Howe ve r .  a r e v i e w  o f  t h e  w o r l d
l i t e r a t u r e  r e v e a l s  t h a t  t h e  c o m p l a i n t  o f  a b u r n i n g  
s e n s a t i o n  o f  t h e  o r a l  mu c o s a  i s  p o o r l y  r e s e a r c h e d  a n d
t h e r e  a r e  f e w p a p e r s  i n  w h i c h  a s c i e n t i f i c  a p p r o a c h  t o  a 
s t u d y  o f  t h e  c o n d i t i o n  h a s  b e e n  a d o p t e d  a n d  t h e r e  h a v e  
b e e n  no p r o s p e c t i v e  s t u d i e s .
H i s t o r i c a l l y  many d i v e r s e  t e r m s  h a v e  b e e n  u s e d  
when d e s c r i b i n g  a b u r n i n g  s e n s a t i o n  a f f e c t i n g  t h e  mout h .  
T h e s e  t e r m s  i n c l u d e  b u r n i n g  t o n g u e ,  ( Engman,  1920:  
S c h r o f f .  1935;  Fox,  1935 :  Z i s k i n  a n d  Mo u l t o n ,  1 946;
El  f  enbaum.  1 969)  , g l o s s o d y n i a ,  ( Z i s k i n  a n d  Mo u l t o n .  1 946;  
M a s s l e r  1951:  K r u g e r  a n d  R e y n o l d s ,  1965;  C o l e s ,  1966;
E l f e n b a u m .  1969:  G l i c k  e t  a l ,  1976;  O l e s ,  1979;  B r i g h t m a n
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i n  Lynch ,  1 9 8 4 ) ,  g l o s s a l g i a ,  ( K e i l ,  1 970;  B r i g h t m a n  i n  
Lync h ,  1 9 8 4 ) ,  g l  os  s o p y r  os  i s , ( B i r c h ,  1 969;  E l f e n b a u m ,  
1969 ;  Do l by ,  1975;  H a r r i s  a n d  D a v i e s  i n  J o n e s  a n d  Mason
1 9 8 0 ) ,  s o r e  t o n g u e ,  ( G o s s ,  1973;  G a y f o r d  a n d  H a s k e l l ,
1 979;  S c u l l y  a n d  Cawson,  1 987)  , b u r n i  ng  mo u t h  ( R i c h m a n  a n d  
A b a r b a n e l ,  1943;  M a s s l e r ,  1951 ;  B r o d y  a n d  N e s b i t t ,  1967;  
S c h o e n b e r g ,  1 967;  B a s k e r , S t u r d e e  a n d  D a v e n p o r t  1 978;  Mai n  
a n d  B a s k e r ,  1983;  Z e g a r e l l i ,  1 9 8 3 ) ,  s t o m a t o d y n i a ,  ( R i c h m a n  
a n d  A b a r b a n e l ,  1 9 4 3 ) ,  s t o m a t o p y r o s i s ,  ( S c h o e n b e r g  e t  a l ,
1 9 7 1 ) ,  o r a l  d y s a e s t h e s i a  ( H a r r i s ,  1 975;  S u t t o n ,  1 982;  
S c u l l y  a n d  Cawson,  1 9 8 7 ) ,  a n d  b u r n i n g  mo u t h  s y n d r o m e ,  
( S i l v e r m a n ,  1975;  G r u s h k a ,  1 983;  Lamey e t  a l ,  1 9 8 6 ) .  Not  
a l l  a u t h o r s  i n  t h e i r  d e s c r i p t i o n  o f  t h e  p a t i e n t s *  
c o m p l a i n t  o f  a b u r n i n g  s e n s a t i o n  a f f e c t i n g  t h e  o r a l  mu c o s a  
i n  f a c t  d e s c r i b e  c o m p a r a b l e  c o n d i t i o n s .  The u s e  o f  t h e
t e r m  b u r n i n g  mou t h  s y n d r o m e  r e l a t e s  o n l y  t o  p a t i e n t s  who 
on  c l i n i c a l  e x a m i n a t i o n  h a v e  an  a p p a r e n t l y  h e a l t h y  o r a l  
mu c o s a  b u t  when o t h e r  t e r m s  a r e  u s e d  p a t i e n t s  who h a v e  an  
o b v i o u s  a b n o r m a l i t y  o f  t h e  o r a l  mu c o s a  a r e  i n c l u d e d  s i n c e  
t h e r e  a r e  a numbe r  o f  o r a l  c o n d i t i o n s  w i t h  w h i c h  a 
c o m p l a i n t  o f  b u r n i n g  i s  s o m e t i m e s  a s s o c i a t e d .  S u c h
c o n d i t i o n s  i n c l u d e  d e s q u a m a t i v e  g i n g i v i t i s ,  e r o s i v e  o r  
a t r o p h i c  l i c h e n  p l a n u s ,  b e n i g n  m i g r a t o r y  g l o s s i t i s  
( g e o g r a p h i c  t o n g u e )  and  o c c a s i o n a l l y  c h r o n i c  a t r o p h i c  
c a n d i d o s i s .  T h e s e  c o n d i t i o n s  a r e  c h a r a c t e r i s e d  by
c l i n i c a l  a n d  h i s t o p a t h o l o g i c a l  c h a n g e s  i n  t h e  a p p e a r a n c e  
o f  t h e  o r a l  mu c o s a  a nd  s h o u l d  be  e x c l u d e d  when a d i a g n o s i s  
o f  b u r n i n g  mou t h  s y n d r o m e  i s  p r o p o s e d .
F a c t o r s  w h i c h  h a v e  b e e n  i n c r i m i n a t e d  i n  t h e
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a e t i o l o g y  o f  b u r n i n g  mo u t h  s y n d r o m e  i n c l u d e  h a e m a t o l o g i c a l  
d e f i c i e n c i e s  s u c h  a s  i r o n  d e f i c i e n c y  a n a e m i a ,  v i t a m i n  B12 
d e f i c i e n c y ,  f o l i c  a c i d  d e f i c i e n c y ,  s i d e r o p e n i a ,  v i t a m i n  B 
c o m p l e x  d e f i c i e n c e s ,  c a n d i d a l  i n f e c t i o n s ,  h o r m o n a l  
c h a n g e s ,  e n d o c r i n e  a b n o r m a l i t i e s .  s a l i v a r y  g l a n d
d y s f u n c t i o n ,  d e n t u r e  d e s i g n  d i s c r e p a n c i e s ,  a l l e r g i e s  t o  
f o o d s t u f f s  a n d  d e n t r i f i c i e s . o v e r u s e  o f  d e n t u r e  c l e a n s e r s  
o r  m o u t h w a s h e s  a n d  p s y c h o l o g i c a l  f a c t o r s .
T h e s e  f a c t o r s  a r e  d e a l t  w i t h  i n  d e t a i l  i n  t h e  
s u b s e q u e n t  s e c t i o n s  o f  t h i s  C h a p t e r  w h i c h  i s  c o n c l u d e d  by  
a d i s c u s s i o n  o f  t h e  c o m p l e x  i n t e r - r e l a t i o n s h i p  b e t w e e n  
many o f  t hem.  S i n c e  mor e  t h a n  one  a e t i o l o g i c a l  f a c t o r  may 
be  i n v o l v e d  i n  t h e  p a t h o g e n e s i s  o f  t h e  c o n d i t i o n  a 
s t r u c t u r e d  a p p r o a c h  t o  d i a g n o s i s  a n d  s u b s e q u e n t  t r e a t m e n t  
i s  t h e r e f o r e  n e c e s s a r y  f o r  i n d i v i d u a l  p a t i e n t s .
1.  2 SYMPTOMS ON PRESENTATION
An i n t e r e s t i n g  f e a t u r e  o f  p a t i e n t s  w i t h  b u r n i n g  
mo u t h  s y n d r o m e  i s  t h a t  t h e  s y mp t o ms  on p r e s e n t a t i o n  a r e  
s i m i l a r .  T y p i c a l l y  p a t i e n t s  c o m p l a i n  e i t h e r  o f  b u r n i n g  on 
w a k i n g  w h i c h  p e r s i s t s  t h r o u g h o u t  t h e  d a y  o r  o f  a b u r n i n g  
s e n s a t i o n  w h i c h  d e v e l o p s  d u r i n g  t h e  d a y  a n d  i s  ma x i ma l  by  
e v e n i n g .  D i s t u r b a n c e  w i t h  s l e e p  i s  n o t  a f e a t u r e  o f
b u r n i n g  mo u t h  s y n d r o me .  T h e s e  g e n e r a l  s t a t e m e n t s  h a v e  b e e n  
d e r i v e d  f r o m  t h e  l i t e r a t u r e  w h i c h  i s  now p r e s e n t e d  
c h r o n o l o g i  c a l l y .
Engman ( 1 9 2 0 )  r e p o r t e d  a c o n d i t i o n  w h i c h  he  
d e s c r i b e d  a s  b u r n i n g  t o n g u e .  He s t u d i e d  n i n e  p a t i e n t s ,
11 o f  whom we r e  f e m a l e  w i t h  no a b n o r m a l i t y  o f  t h e  mu c o s a  
o f  t h e  t o n g u e ,  o f  n o t e  was t h a t  e a c h  o f  t h e  p a t i e n t s  h a d  a
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ma r k e d  f e a r  o f  c a n c e r .
I n  a n o t h e r  s t u d y  o f  b u r n i n g  s e n s a t i o n s  o f  t h e  
t o n g u e  S c h r o f f  ( 1 9 3 5 )  i n d i c a t e d  t h a t  t h e  t i p  a n d  l a t e r a l  
a s p e c t s  o f  t h e  t o n g u e  we r e  mo s t  c o mmo n l y  a f f e c t e d .  The
c l i n i c a l  c o n d i t i o n  o f  t h e  p a t i e n t s *  t o n g u e  was n o t  
d i s c r i b e d  b u t  t h e  c o m p l a i n t  was a g g r a v a t e d  i n  some c a s e s  
by  h o t ,  s p i c y  o r  a c i d  f o o d s  o r  l i q u i d s .
The d e s c r i p t i o n  g i v e n  by  p a t i e n t s  w i t h  a b u r n i n g  
s e n s a t i o n  o f  t h e  t o n g u e  was i n v e s t i g a t e d  by  Fox ( 1 9 3 5 ) .  
He i n d i c a t e d  t h a t  p a t i e n t s '  a b n o r m a l  o r a l  s e n s a t i o n s  we r e  
v a r i o u s l y  d e s c r i b e d  a s  " b u r n i n g ' * ,  " i t c h i n g " ,  " b o r i n g " ,  
" s t i n g i n g " ,  " f e e l i n g  o f  s a n d  i n  t h e  mo u t h " ,  o r  " b a d  
t a s t e " .  The b u r n i n g  was u s u a l l y  c o n t i n u o u s  b u t  d i d  n o t
i n t e r f e r e  w i t h  s l e e p .  T h e r e  we r e  no p a t h o l o g i c  c h a n g e s
v i s i b l e  i n  t h e  g r o u p  o f  p a t i e n t s  s t u d i e d  who we r e  u s u a l l y  
m i d d l e  a g e d  women who s u b j e c t i v e l y  we r e  s a i d  t o  h a v e  a 
n e u r o t i c  t e n d e n c y .
Z i s k i n  and  M o u l t o n  ( 1 9 4 6 )  d e s c r i b e d  t h e  mos t  
f r e q u e n t  o r a l  s i t e  a f f e c t e d  a s  t h e  t o n g u e  a l t h o u g h  a n y  
p a r t  o f  t h e  mou t h  c o u l d  be a f f e c t e d .  The t y p i c a l
p a t i e n t  was t h e  p o s t m e n o p a u s a l  woman,  u n d u l y  e m o t i o n a l l y  
d i s t u r b e d  o v e r  h e r  o r a l  c o n d i t i o n  a n d  c o m p l a i n i n g  o f
n e r v o u s n e s s ,  d e p r e s s i o n ,  h o p e l e s s n e s s ,  i n s o m n i a  o r
a l l u d i n g  t o  s i g n i f i c a n t  c a n c e r p h o b i a .  The s e n s a t i o n  was 
p e r s i s t e n t  a nd  u n b e a r a b l e ,  e v e n  t h o u g h  i t  may h a v e  b e e n  
p r e s e n t  f o r  y e a r s .  Y o u n g e r  f e m a l e  p a t i e n t s  r e n d e r e d  
m e n o p a u s a l  by  s u r g i c a l  p r o c e d u r e s  a n d  a f e w  men we r e  a l s o  
a f f e c t e d .  b u t  t h e  c o n d i t i o n  d i d  n o t  a f f e c t  c h i l d r e n .  
T h e r e  we r e  no v i s i b l e  o r a l  l e s i o n s  on e x a m i n a t i o n  w i t h  t h e
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t o n g u e  a nd  mucous  me mb r a n e s  a p p e a r i n g  n o r m a l .  F r e q u e n t l y  
p a t i e n t s  a t t r i b u t e d  t h e i r  d i s c o m f o r t  t o  some c o e x i s t e n t  
d e n t a l  p r o b l e m .  f o r  e x a m p l e  t h e  r e c e n t  p r o v i s i o n  o f
d e n t u r e s .  s h a r p  t o o t h  s u r f a c e s  o r  o f  m a r g i n s  o f  
r e s t o r a t i o n s  o r  e d e n t u l o u s  s p a c e s  w h i c h  s u b c o n s c i o u s l y
a t t r a c t e d  t h e  t o n g u e .
Ho r mo n a l  a s p e c t s  o f  a b u r n i n g  s e n s a t i o n  o f  t h e  
mo u t h  we r e  s t u d i e d  by M a s s l e r  ( 1 9 5 1 ) .  T h a t  s t u d y
r e p o r t e d  t h e  f i n d i n g s  on 86 p a t i e n t s  e x p e r i e n c i n g  t h e  
c l i m a c t e r i c  a n d  c o n c l u d e d  t h a t  t h e i r  b u r n i n g  s e n s a t i o n  
u s u a l l y  o c c u r r e d  a t  v a r i o u s  s i t e s  i n c l u d i n g  t h e  s i d e .  t i p  
a n d  v e n t r a l  s u r f a c e  o f  t o n g u e .  b u c c a l  mu c o s a  a nd  t h e  
f a u c a l  r e g i o n .  C a n c e r p h o b i a  was a c o n s p i c u o u s  f e a t u r e
a n d  s i g n i f i c a n t  n u mb e r s  o f  p a t i e n t s  e i t h e r  c o u l d  n o t  we a r
a r e c e n t l y  c o n s t r u c t e d  p r o s t h e t i c  a p p l i a n c e ,  o r  a s s o c i a t e d  
t h e i r  s y mp t o ms  w i t h  a d j a c e n t  d e n t a l  r e s t o r a t i o n s .
S c h o e n b e r g  ( 1 9 6 7 )  r e v i e w e d  t h e  p r e v i o u s  l i t e r a t u r e  
a n d  a g r e e d  w i t h  t h e  d o c u m e n t e d  d e s c r i p t i o n s  o f  t h e  
s y mp t o ms  o f  b u r n i n g  b u t  a l s o  i n d i c a t e d  t h a t  i n  t e r m s  o f  
s e v e r i t y  p a t i e n t s  m i g h t  d e s c r i b e  t h e  b u r n i n g  s e n s a t i o n  a s  
i n t o l e r a b l e .  However  t h e  c o m p l a i n t  was n o t  p h y s i c a l l y
i n c a p a c i t a t i n g  a nd  t y p i c a l l y  t h e  b u r n i n g  s e n s a t i o n  
i n c r e a s e d  i n  s e v e r i t y  a s  t h e  d a y  p r o g r e s s e d .  As ha d
b e e n  r e p o r t e d  by  Fox ( 1 9 3 5 ) ,  S c h o e n b e r g  ( 1 9 6 7 )  n o t e d  t h a t
t h e  c o m p l a i n t  d i d  n o t  i n t e r f e r e  w i t h  s l e e p .
H a r r i s  ( 1 9 7 5 )  e x p a n d e d  on t h e  p r e v i o u s  
o b s e r v a t i o n s  o f  o t h e r  a u t h o r s  and  a d d e d  f u r t h e r  comment  on
p a t i e n t s  d a i l y  e x p e r i e n c e  o f  t h e  b u r n i n g  s e n s a t i o n .  He
r e p o r t e d  t h a t  t h e  b u r n i n g  may n o t  be p r e s e n t  on w a k i n g ,
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may be u n i l a t e r a l  o r  b i l a t e r a l  a nd  was o f t e n  r e l i e v e d  by  
e a t i n g  o r  d r i n k i n g .  T h i s  f i n d i n g  was i n  c o n t r a s t  t o  t h e
r e p o r t  o f  S c h r o f f  ( 1 9 3 5 )  b u t  i s  c o n s i s t e n t  w i t h  s y mp t o ms  
g i v e n  by  p a t i e n t s  who h a v e  p h y s i c a l l y  e v i d e n t  c o n d i t i o n s  
o f  t h e  t o n g u e  s u c h  a s  g e o g r a p h i c  t o n g u e '  w h i c h  may l e a d  t o  
t h e  c o m p l a i n t  o f  b u r n i n g  b u t  i n  w h i c h  t h e  b u r n i n g  
s e n s a t i o n  i s  u s u a l l y  made w o r s e  by  e a t i n g  a n d  d r i n k i n g .  
F e a r  o f  c a n c e r  was s t a t e d  a s  t h e  p a t i e n t ' s  g r e a t e s t  
c o n c e r n .  More r e c e n t l y  G r u s h k a  ( 1 9 8 3 )  a l s o  s t a t e d  t h a t  
p a t i e n t s  w i t h  a b u r n i n g  s e n s a t i o n  o f  t h e  mo u t h  a r e  n o t  
u s u a l l y  wa k e n e d  f r o m  s l e e p  w i t h  t h e  c o m p l a i n t .
1 . 3  HAEHATOLOGICAL DEFICIENCY
I t  h a s  b e e n  r e c o g n i s e d  t h a t  d e f i c i e n c y  s t a t e s  s u c h  
a s  s i d e r o p e n i a .  i r o n  d e f i c i e n c y  a n a e m i a .  p e r n i c i o u s  
a n a e m i a  a nd  f o l i c  a c i d  d e f i c i e n c y  c a n  r e s u l t  i n  o r a l  
m u c o s a l  d i s c o m f o r t  d e s c r i b e d  a s  a b u r n i n g  s e n s a t i o n .  The 
o r a l  c o n s e q u e n c e s  o f  s u c h  d e f i c i e n c i e s  h a v e  b e e n  d e s c r i b e d  
f u l l y  by  H j o r t i n g - H a n s e n  and  B e r t r a m  ( 1 9 6 8 ) .  F a c c i n i
( 1 9 6 8 ) .  H a r d i s t y  a n d  W e a t h e r a l l  ( 1 9 7 4 ) .  D o l b y  ( 1 9 7 5 ) .  
B r o o k e  a nd  S e g a n s k i  ( 1 9 7 7 ) .  B a s k e r  e t  a l .  ( 1 9 7 8 ) ,  Mai n  a n d  
B a s k e r  ( 1 9 8 3 )  a nd  Z e g a r e l l i  ( 1 9 8 4 ) .  C o l l e c t i v e l y  t h e s e
s t u d i e s  c o n c l u d e d  t h a t  i f  d e f i c i e n c i e s  we r e  o f  s u f f i c i e n t  
d u r a t i o n  v i s i b l e  c h a n g e s  c o u l d  o c c u r  i n  t h e  o r a l  t i s s u e s  
b u t  t h e  c o m p l a i n t  o f  a b u r n i n g  s e n s a t i o n  c o u l d  be p r e s e n t  
when no o b v i o u s  m u c o s a l  c h a n g e s  we r e  e v i d e n t .
The m e c h a n i s m  by  w h i c h  t h e s e  v a r i o u s  d e f i c i e n c y  
s t a t e s  m i g h t  g i v e  r i s e  t o  b u r n i n g  s y mp t o ms  i s  u n c e r t a i n .  
W i n t r o b e  e t  a l  ( 1 9 8 1 )  s u g g e s t e d  t h a t  i n  t h e  c a s e  o f  
s i d e r o p e n i a  a nd  i r o n  d e f i c i e n c y  a n a e m i a  t h a t  d e p l e t i o n  o f
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i r o n  d e p e n d e n t  e n z y me s  s u c h  a s  c y t o c h r o m e  o x i d a s e  c o u l d  
r e s u l t  i n  f u n c t i o n a l  e p i t h e l i a l  c h a n g e s .  I n  t h e  c a s e  o f  
v i t a m i n  B12 a n d  f o l i c  a c i d  d e f i c i e n c y ,  m o r p h o l o g i c a l  
c h a n g e s  i n  o r a l  e p i t h e l i a l  c e l l s  s i m i l a r  t o  c h a n g e s  
d e s c r i b e d  i n  b o n e  ma r r o w a n d  r e d  c e l l  p r e c u r s o r s  h a v e  b e e n  
o b s e r v e d .
B r o o k e  a n d  S e g a n s k i  ( 1 9 7 7 )  i n  t h e i r  s t u d y  s t a t e d  
t h a t  o f  55 c a s e s  o f  p a t i e n t s  c o m p l a i n i n g  o f  o r a l  
d i s c o m f o r t  b u t  w i t h  no m u c o s a l  a b n o r m a l i t y ,  53% we r e  i r o n  
d e f i c i e n t .  4% we r e  f o l i c  a c i d  d e f i c i e n t  a n d  44% h a d  no 
d e t e c t a b l e  h a e m a t o l o g i c a l  d e f i c i e n c y .
B a s k e r  e t  a l .  ( 1 9 7 8 )  r e p o r t e d  t h a t  t h e  c a u s a t i v e  
f a c t o r s  i n  21 p a t i e n t s  w i t h  t h e  c o m p l a i n t  o f  b u r n i n g  
mo u t h  i n c l u d e d  h a e m a t o l o g i c a l  d e f i c i e n c i e s  i n  7 p a t i e n t s .  
Of t h i s  g r o u p ,  one  p a t i e n t  was v i t a m i n  B12 d e f i c i e n t  a n d  6 
p a t i e n t s  we r e  d e f i c i e n t  i n  f o l i c  a c i d .  I n  3 o f  t h e s e  7
p a t i e n t s  (14%) t h e  h a e m a t o l o g i c a l  d e f i c i e n c y  was t h e  s o l e  
c a u s e  o f  b u r n i n g  a s  j u d g e d  by  t h e  c l i n i c a l  r e s p o n s e  t o  
a p p r o p r i a t e  r e p l a c e m e n t  t h e r a p y .
I n  a f o l l o w - u p  s t u d y ,  Mai n  a n d  B a s k e r  ( 1 9 8 3 )  
r e p o r t e d  on a f u r t h e r  37 p a t i e n t s  w i t h  b u r n i n g  mo u t h  
s y n d r o m e  a n d  f o u n d  h a e m a t o l o g i c a l  d e f i c i e n c i e s  i n  a l m o s t  
40% o f  t h e  g r o u p .  The d e f i c i e n c i e s  a g a i n  i d e n t i f i e d  we r e  
o f  f o l i c  a c i d .  v i t a m i n  B12 a n d  i r o n .  I n  l e s s  t h a n  h a l f
t h e s e  c a s e s  h o w e v e r  we r e  t h e s e  d e f i c i e n c i e s  d e e me d  t o  be 
p r i m e  c a u s a t i v e  f a c t o r s  i n  t h e  b u r n i n g  s e n s a t i o n .
Z e g a r e l l i  ( 1 9 8 4 )  i n  h i s  a n a l y s i s  o f  57 p a t i e n t s  
c o m p l a i n i n g  o f  a b u r n i n g  s e n s a t i o n  o f  t h e  o r a l  mu c o s a  
r e p o r t e d  o n l y  one  p a t i e n t  who was n u t r i t i o n a l l y  d e f i c i e n t .
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T h i s  p a t i e n t  was s u b s e q u e n t l y  shown t o  h a v e  p e r n i c i o u s  
a n a e m i a .  One c r i t i c i s m  o f  t h i s  s t u d y  h o w e v e r  i s  t h e
h e t e r o g e n o u s  n a t u r e  o f  t h e  g r o u p  u n d e r  s t u d y .  Thus  i n
many o f  t h e s e  p a t i e n t s  m u c o s a l  a b n o r m a l i t i e s  s u c h  a s  
g e o g r a p h i c  t o n g u e  a n d  l i c h e n  p l a n u s  we r e  e v i d e n t .  T h e s e
p a t i e n t s  mus t  t h e r e f o r e  be e x c l u d e d  f r o m  t h o s e  who a r e  
d i a g n o s e d  a s  h a v i n g  b u r n i n g  mo u t h  s y n d r o me .
D e f i c i e n c y  i n  v i t a m i n s  o f  t h e  B c o m p l e x  g r o u p  h a s  
a l s o  b e e n  t h o u g h t  t o  r e s u l t  i n  s y mp t o ms  o f  b u r n i n g  mo u t h  
i n  some p a t i e n t s .  B i s k i n d  ( 1 9 4 6 )  s h o we d  t h a t  t h e r e  was 
a n  i n t i m a t e  r e l a t i o n s h i p  b e t w e e n  t h e  v i t a m i n  B c o m p l e x  
s t a t u s  a n d  t h e  l e v e l  o f  o e s t r o g e n s .  A s s a y  o f  v i t a m i n  B
c o m p l e x  l e v e l s  i n  t h e s e  p a t i e n t s  was h o w e v e r  l a c k i n g .  
M a s s l e r  ( 1 9 5 1 )  s u g g e s t e d  t h a t  t h e  m a j o r i t y  o f  
p o s t m e n o p a u s a l  women s u f f e r  f r o m  v i t a m i n  B c o m p l e x  
d e f i c i e n c y  b u t  h i s  s t u d y  l a c k e d  q u a n t i t a t i v e  d a t a .  I n  h i s  
s e r i e s  o f  86 p o s t m e n o p a u s a l  p a t i e n t s  who p r e s e n t e d  w i t h  
o r a l  s y mp t o ms ,  i n c l u d i n g  b u r n i n g ,  a p p r o x i m a t e l y  o n e - t h i r d  
r e s p o n d e d  q u i c k l y  t o  v i t a m i n  B c o m p l e x  r e p l a c e m e n t  
t h e r a p y .  E l f e n b a u m  ( 1 9 6 9 )  a l s o  s u g g e s t s  a p o s s i b l e  l i n k  
b e t w e e n  wha t  he d e s c r i b e d  a s  g l o s s o d . y n i a  a nd  v i t a m i n  B 
c o m p l e x  d e f i c i e n c y .
Lamey e t  a l  ( 1 9 8 6 )  s h o we d  t h a t  i n  a g r o u p  o f  70 
p a t i e n t s  w i t h  b u r n i n g  mo u t h  s y n d r o m e  28 p a t i e n t s  we r e  
d e f i c i e n t  i n  v i t a m i n  B1 B2 o r  B6 o r  a c o m b i n a t i o n  o f  t h e s e  
v i t a m i n s .  I n  a d d i t i o n  t h e s e  p a t i e n t s  ha d  o t h e r w i s e
n o r m a l  r o u t i n e  h a e m a t o l o g i c a l  p a r a m e t e r s ,  n o r m a l
s t i m u l a t e d  p a r o t i d  f l o w  r a t e s  and  no s i g n i f i c a n t  i s o l a t e s  
o f  c a n d i d a l  s p e c i e s .  I n  t h i s  g r o u p  o f  p a t i e n t s  27 h a d
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n o r m a l  v i t a m i n  B c o m p l e x  p r o f i l e s .  F i f t e e n  p a t i e n t s  we r e ,  
t h e r e f o r e .  e x c l u d e d  f r o m  t h e  s t u d y  b e c a u s e  o f  known 
a e t i o l o g i c a l  f a c t o r s  b e i n g  p r e s e n t .  T h i s  s t u d y  a l s o  
c o m p a r e d  t h e  c l i n i c a l  r e s p o n s e  o f  p a t i e n t s  t o  a p p r o p r i a t e  
v i t a m i n  r e p l a c e m e n t  t h e r a p y .  D e f i c i e n t  a n d  n o n - d e f i c i e n t  
p a t i e n t s  we r e  g i v e n  v i t a m i n  B1 ( 300 mg p e r  d a y ) ,  v i t a m i n  
B2 ( 2 0  mg p e r  d a y  i n  t wo d i v i d e d  d o s e s ) ,  o r  v i t a m i n  B6 
( 1 5 0  mg p e r  d a y  i n  t h r e e  d i v i d e d  d o s e s )  b u t  n o t  i n  a 
d o u b l e  b l i n d  c r o s s  o v e r  t r i a l .  E i g h t y - e i g h t  p e r  c e n t  o f  
p a t i e n t s  w i t h  b u r n i n g  mo u t h  s y n d r o m e  a n d  p r o v e n  v i t a m i n  
d e f i c i e n c y  we r e  a s y m p t o m a t i c  a t  t h r e e  mo n t h s ,  w h e r e a s  i n  
t h e  non  d e f i c i e n t  g r o u p  no p a t i e n t s  we r e  a s y m p t o m a t i c  a n d  
o n l y  1 % s h o we d  some i m p r o v e m e n t  a t  t h r e e  mo n t h s .
1. 4 MICROBIOLOGICAL ASPECTS
The p a t h o g e n i c  r o l e  o f  t h e  o r a l  f l o r a  i n  p a t i e n t s  
w i t h  t h e  c o m p l a i n t  o f  b u r n i n g  mo u t h  s y n d r o m e  h a s  b e e n  
p o o r l y  d o c u m e n t e d .  Cahn ( 1 9 3 6 )  u s e d  t h e  t e r m  d e n t u r e  s o r e  
mo u t h  t o  d e s c r i b e  t h e  d i f f u s e l y  i n f l a m m e d  muc o s a  s e e n  
u n d e r  a m a x i l l a r y  c o m p l e t e  d e n t u r e  a l t h o u g h  t h i s  c o n d i t i o n  
i s  n o t  u s u a l l y  a c c o m p a n i e d  by  d i s c o m f o r t .  D e n t u r e  s o r e  
mo u t h  o c c u r s  o n l y  r a r e l y  i n  t h e  mu c o s a  o f  t h e  m a n d i b u l a r  
d e n t u r e  b e a r i n g  a r e a  ( B u d t z - J o r g e n s e n . 1 9 7 4 ) .  S i n c e  f e w 
p a t i e n t s  e x p e r i e n c e  d i s c o m f o r t  w i t h  t h i s  c o n d i t i o n  t h i s  
t e r m  h a s  l a r g e l y  b e e n  r e p l a c e d  by  t h e  t e r m s  d e n t u r e  
s t o m a t i t i s  a n d  c h r o n i c  a t r o p h i c  c a n d i d o s i s  ( B u d t z -  
J o r g e n s e n  a n d  B e r t r a m .  1970  a & b; J o n e s ,  1 9 7 6 ) .
D e n t u r e  i n d u c e d  t r a u m a .  l a c k  o f  d e n t u r e  h y g i e n e  
a n d  i n f e c t i o n  w i t h  C a n d i d a  a l b i c a n s  o r  o t h e r  y e a s t - l i k e  
o r g a n i s m s  h a v e  b e e n  r e p o r t e d  a s  t h e  ma i n  c a u s a t i v e  a g e n t s
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i n  d e n t u r e  s t o m a t i t i s  ( C a w s o n . 1 963 ;  1966;  T u r r e l l , 1 9 6 6 a ;
R i t c h i e  e t  a l . 1  969;  D a v e n p o r t . 1 970;  B u d t z - J o r g e n s e n .  1971;  
A l l i s o n  and  D o u g l a s . 1973;  O l s e n . 1974;  B u d t z - J o r g e n s e n .
S t e n d e r u p  a n d  G r a b o w s k i . 1 975:  G a l e  e t  a l , 1  975:  B u d t z -
J o r g e n s e n . 1 9 7 6 ) .  The f i t t i n g  s u r f a c e  o f  t h e  u p p e r  d e n t u r e  
a n d  n o t  t h e  p a l a t a l  mu c o s a  h a s  b e e n  s hown t o  be t h e  
p r e d o m i n a n t  s i t e  o f  c a n d i d a l  c o l o n i z a t i o n  ( D a v e n p o r t . 1 970;  
O l s e n . 1 9 7 4 ) .  S i n c e  e r y t h e m a t o u s  c h a n g e  i s  a f e a t u r e  o f
d e n t u r e  s t o m a t i t i s  a n d  n o t  a l l  p a t i e n t s  e x p e r i e n c e  
d i s c o m f o r t ,  p a t i e n t s  w i t h  t h i s  c o n d i t i o n  do n o t .  by 
d e f i n i t i o n ,  h a v e  b u r n i n g  mo u t h  s y n d r o me .
B a r t e l s  a n d  B l e c h ma n  ( 1 9 6 2 )  e s t i m a t e d  t h e  o r a l  
c a n d i d a l  c a r r i a g e  i n  s u b j e c t s  w i t h  a c l i n i c a l l y  n o r m a l  
h e a l t h y  o r a l  mu c o s a  t o  be b e t w e e n  33% a n d  40% when mi x e d  
s a l i v a  was s a m p l e d .  B u d t z - J o r g e n s e n  a nd  B e r t r a m  ( 1 9 7 0 a )  
s h o we d  t h a t  40% o f  a p p a r e n t l y  h e a l t h y  d e n t u r e  w e a r i n g
c o n t r o l s  c a r r i e d  y e a s t - l i k e  o r g a n i s m s  when m i c r o b i a l
s a m p l i n g  was c a r r i e d  o u t  u s i n g  an  i m p r e s s i o n  me t hod .  
T h e s e  f i g u r e s  a r e  s u b s t a n t i a l l y  h i g h e r  t h a n  t h e  18% 
q u o t e d  by  T u r r e l l  ( 1 9 6 6 a )  i n  a r e v i e w  o f  f o u r  p a p e r s  wh e r e  
t h e  swab  t e c h n i q u e  o f  c a n d i d a l  i s o l a t i o n  was u s e d .  
W i l l i a m s o n  ( 1 9 7 2 )  s h o we d  t h a t  n o n - d e n t u r e  w e a r i n g  c a r r i e r s  
o f  c a n d i d a l  s p e c i e s .  w i t h  a c l i n i c a l l y  n o r m a l  o r a l  
muc os a ,  had  a d i u r n a l  v a r i a t i o n  i n  c a n d i d a l  c o u n t  w i t h  an  
e a r l y  m o r n i n g  pe a k ,  w h e r e a s  d e n t u r e  w e a r i n g  i n c r e a s e d  t h e  
c a n d i d a l  c o u n t  and  r e v e r s e d  t h e  d i u r n a l  c u r v e .
A r e n d o r f  a n d  W a l k e r  ( 1 9 8 0 )  c o m p a r e d  t h e  d e t e c t i o n  
r a t e s  o f  C a n d i d a  a l b i c a n s  c a r r i a g e  u s i n g  i m p r i n t  c u l t u r e s ,  
s a l i v a r y  s a m p l e s .  i m p r e s s i o n  c u l t u r e s  a nd  e p i t h e l i a l
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s m e a r s .  Th e y  i n v e s t i g a t e d  h e a l t h y  n o n - d e n t u r e  w e a r i n g
d e n t a t e  p a t i e n t s  and  f o u n d  t h a t  44 . 4% c a r r i e d  C a n d i d a  
a l b i  c a n s  u s i n g  i m p r i n t  c u l t u r e .  29 . 6% u s i n g  wh o l e  s a l i v a r y  
s a m p l e s  a n d  13% u s i n g  i m p r e s s i o n  c u l t u r e s .  A s i m i l a r
d e t e c t i o n  r a t e  was f o u n d  when e i t h e r  t h e  i m p r i n t  c u l t u r e  
t e c h n i q u e  o r  an  e p i t h e l i a l  s m e a r  me t h o d  was e m p l o y e d .  
F e m a l e s  we r e  mor e  f r e q u e n t  c a r r i e r s  o f  c a n d i d a l  s p e c i e s  
t h a n  m a l e s  a n d  s m o k e r s  p r e d o m i n a t e d  o v e r  n o n - s m o k e r s .
A r e n d o r f  a n d  Wa l k e r  ( 1 9 7 9 )  u s e d  t h e  i m p r i n t
c u l t u r e  t e c h n i q u e  s i n c e .  a t  t h a t  t i m e ,  i t  was t h e  mo s t
s e n s i t i v e  m e t h o d  o f  c a n d i d a l  c a r r i a g e  d e t e c t i o n  t o  c o m p a r e  
t h e  i n c i d e n c e  o f  C a n d i d a  a l b i c a n s  c a r r i a g e  i n  h e a l t h y  
d e n t u r e  w e a r e r s .  p a t i e n t s  w i t h  d e n t u r e  s t o m a t i t i s  and  
h e a l t h y  d e n t a t e  c o n t r o l s .  Of h e a l t h y  d e n t u r e  w e a r e r s .
55 . 6% c a r r i e d  c a n d i d a l  s p e c i e s  a n d  100% o f  p a t i e n t s  w i t h  
d e n t u r e  s t o m a t i t i s  c a r r i e d  C a n d i d a  a l b i c a n s .  W e a r i n g
d e n t u r e s  o v e r n i g h t  was a s s o c i a t e d  w i t h  i n c r e a s e d  c a n d i d a l
c o l o n i z a t i o n  and  t h e  l i k e l y  d e v e l o p m e n t  o f  d e n t u r e
s t o m a t i t i s .
S a ma r a n a . y a k e  e t  a l  ( 1986)  c o m p a r e d  t h e  i m p r i n t  
c u l t u r e  me t h o d  o f  s a m p l i n g  o f  A r e n d o r f  a n d  Wa l k e r  ( 1 9 8 0 )  
a n d  a me t h o d  u s i n g  a 60 s e c o n d  o r a l  r i n s e  o f  s t e r i l e
p h o s p h a t e  b u f f e r e d  s a l i n e .  Th e y  r e p o r t e d  s i m i l a r
f r e q u e n c i e s  o f  C a n d i d a  a l b i c a n s  c a r r i a g e  i n  h e a l t h y  
p a t i e n t s  u s i n g  t h e  t wo m e t h o d s  b u t  s u g g e s t e d  t h a t  t h e  o r a l  
r i n s e  was s i m p l e r  t o  p e r f o r m ,  c o u l d  a l s o  be u s e d  t o  d e t e c t  
c a r r i a g e  o f  S t a p h y l o c o c c u s  a u r e u s  and  c o l i f o r m s  a n d  was a 
s a t i s f a c t o r y  me t h o d  t o  u s e  i n  p a t i e n t s  w i t h  x e r o s t o m i a .
B r o o k e  a n d  S e g a n s k i  ( 1 9 7 7 )  r e p o r t e d  t h a t  7 o f
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t h e i r  55 p a t i e n t s  c o m p l a i n i n g  o f  b u r n i n g  mou t h  ha d
c a n d i d a l  s p e c i e s  i s o l a t e d  u s i n g  t h e  s m e a r  me t hod .  ( 1 3%) . 
Z e g a r e l l i  ( 1 9 8 3 )  r e p o r t e d  t h a t  2 p a t i e n t s  ( 3 . 5 %)  i n  h i s  
h e t e r o g e n e o u s  g r o u p  o f  57 b u r n i n g  mo u t h  p a t i e n t s  c a r r i e d  
c a n d i d a l  s p e c i e s  w i t h  no o r a l  s i g n s .  A l t e r a s  & C o . j o c a r u
( 1 9 6 9 )  i s o l a t e d  C a n d i d a  a l b i c a n s  i n  10 . 5% o f  t h e i r  180 
p a t i e n t s  s u f f e r i n g  f r o m  g l o s s o d y n i a .  The s i g n i f i c a n c e  o f  
t h e  c a r r i a g e  o f  y e a s t s  i n  t h e s e  s t u d i e s  i s  u n c l e a r  s i n c e  
s a m p l i n g  m e t h o d s  we r e  n o t  r e c o r d e d  i n  t wo o f  t h e  t h r e e  
r e p o r t s  a n d  t h e  c a r r i a g e  i n c i d e n c e  was l o w e r  t h a n  t h a t  
r e p o r t e d  f r o m  t h e  mo u t h s  o f  n o r m a l  h e a l t h y  i n d i v i d u a l s
( B a r t e l s  a n d  B l e c h ma n .  1 962:  T u r r e l l ,  1 966a ;  B u d t z - J o r g e n s e n
a n d  B e r t r a m .  1 9 7 0 a :  A r e n d o r f  a nd  Wa l k e r .  1979:  1 9 8 0 ) .
T h e r e  a r e  no r e p o r t s  o f  t h e  o r a l  c a r r i a g e  o f  
o r g a n i s m s  o t h e r  t h a n  y e a s t s  i n  p a t i e n t s  w i t h  b u r n i n g  mo u t h  
s y n d r o m e .
1. 5 CLIMACTERIC FACTORS
Z i s k i n  a nd  M o u l t o n  ( 1 9 4 6 )  we r e  t h e  f i r s t  t o
r e p o r t  t h a t  t y p i c a l l y  a p a t i e n t  s u f f e r i n g  f r o m  t h e  
c o m p l a i n t  o f  a b u r n i n g  mo u t h  was p o s t m e n o p a u s a l .  Th e y
c o n f i r m e d  t h a t  o e s t r o g e n  s u p p l e m e n t a t i o n  i n  p o s t m e n o p a u s a l  
women i n c r e a s e d  t h e  c o r n i f i c a t i o n  o f  t h e  o r a l  mu c o s a  b u t
t h a t  i t  d i d  n o t  g i v e  s u s t a i n e d  r e l i e f  f r o m  s ympt oms .  T h e y
c o n c l u d e d  t h a t  p s y c h o l o g i c a l  f a c t o r s  p l a y e d  a more  
i m p o r t a n t  r o l e .
Ri c h ma n  a n d  A b a r b a n e l  ( 1 9 4 3 )  r e p o r t e d  t h a t  i n  
t h e i r  o p i n i o n  t h e r e  was an  a s s o c i a t i o n  b e t w e e n  
s t o m a t o d y n i a  a nd  x e r o s t o m i a  i n  c l i m a c t e r i c  p a t i e n t s .
Th e y  a l s o  s u g g e s t e d  t h a t  i n  a d d i t i o n  t o  r e l i e f  f r o m  t h e
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c h a r a c t e r i s t i c  h o t  f l u s h e s  w i t h  s u i t a b l e  h o r mo n e  
r e p l a c e m e n t  t h e r a p y  ( e s t r a d i o l  o r  d i e t h l y l s t i l b e s t r o l )  , 
t h e  o r a l  s y mp t o ms  a l s o  t e n d e d  t o  d i s a p p e a r .  To
s u b s t a n t i a t e  t h e i r  h y p o t h e s i s  a s t u d y  c o r r e l a t i n g  v i s u a l  
g r o s s  s i g n s  i n  t h e  o r a l  c a v i t y  w i t h  s u b j e c t i v e  s y mp t o ms ,  
a n d  b u c c a l  m u c o s a l  b i o p s i e s  was  u n d e r t a k e n .  T h e i r  
f i n d i n g s  s u g g e s t e d  t h a t  o r a l  s y mp t o ms  d i d  n o t  a p p e a r  u n t i l  
6 mo n t h s  a f t e r  c e s s a t i o n  o f  m e n s t r u a t i o n .  At  t h a t  t i m e  t h e  
mu c o s a  b e c a me  p a l e  p i n k ,  s y mp t o ms  o f  b u r n i n g  o r  d r y n e s s  
a p p e a r e d  a n d ,  h i s t o l o g i c a l l y ,  a t r o p h y  o f  t h e  mu c o s a  b e c a me  
e v i d e n t .  I n  t i m e  a n d  w i t h o u t  h o r mo n e  t h e r a p y  t h e  mu c o s a  
a p p e a r e d  g r e y e r ,  f u r t h e r  m i c r o s c o p i c  s i g n s  o f  a t r o p h y  we r e  
e v i d e n t  a n d  b u r n i n g  a n d  d r y n e s s  b e c a me  a n  i n c r e a s i n g l y  
common c o m p l a i n t .  P r o g r e s s i v e  a t r o p h y  o f  t h e  o r a l  mu c o s a  
o c c u r r e d  a n d  i n  some p a t i e n t s  a p a r t i c u l a r l y  i n t e n s e  
b u r n i n g  s e n s a t i o n  was r e p o r t e d .  H i s t o l o g i c a l l y  t h e  o r a l  
c h a n g e s  we r e  s i m i l a r  t o  t h o s e  a f f e c t i n g  t h e  p o s t m e n o p a u s a l  
v u l v o v a g i n a l  t r a c t .  T h e y  s t a t e d  t h a t  h i s t o l o g i c a l  c h a n g e s  
i n  t h e  o r a l  a n d  v a g i n a l  e p i t h e l i u m  c o u l d  be  r e v e r s e d ,  a n d  
s y m p t o m a t i c  r e l i e f  a c h i e v e d ,  i f  t h e r e  was e a r l y  t r e a t m e n t  
b y  b u c c a l  i n j e c t i o n s  o f  e s t r a d i o l  d i p r o p i o n a t e  o r  o r a l  
a d m i n i s t r a t i o n  o f  d i e t h y l s t i l b e s t r o l .
I n  a b r o a d l y  c o m p a r a b l e  a n i m a l  s t u d y  i n  
o o p h o r e c t o m i z e d  mon k e y s  Z i s k e n ,  B l a c k b e r g  a nd  S l a n e t z  
( 1 9 3 5 )  d e s c r i b e d  s i m i l a r  r e v e r s a l  o f  h i s t o l o g i c a l  c h a n g e s  
i n  t h e  o r a l  mu c o s a  f o l l o w i n g  o e s t r o g e n  a d m i n i s t r a t i o n .  
I n  t h e  f o l l o w i n g  y e a r  Z i s k e n  ( 1 9 3 7 )  c o n f i r m e d  t h e s e  
o e s t r o g e n  d e p e n d e n t  h i s t o l o g i c a l  c h a n g e s  i n  t h e  o r a l  
e p i t h e l i u m  o f  women.
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To o b v i a t e  t h e  n e e d  f o r  o r a l  m u c o s a l  b i o p s i e s ,  
Z i s k i n  a n d  M o u l t o n  ( 1 9 4 8 )  s t u d i e d  t h e  c y t o l o g y  o f  t h e  o r a l  
mu c o s a  o f  women d u r i n g  t h e  v a r i o u s  p h a s e s  o f  t h e  m e n s t r u a l  
c y c l e .  T h e i r  s t u d y  c o n c l u d e d  t h a t  t h e r e  was a
c o r r e l a t i o n  b e t w e e n  s e r u m  o e s t r o g e n  l e v e l s  a nd  t h e  d e g r e e  
o f  c o r n i f i c a t i o n  o f  t h e  o r a l  e p i t h e l i u m .  Howe ve r ,
i n d e p e n d e n t l y  b o t h  I u s e m  ( 1 9 5 0 )  a n d  T r o t t  ( 1 9 5 8 )  we r e  
u n a b l e  t o  d e m o n s t r a t e  t h i s  c o r r e l a t i o n .  N e v e r t h e l e s s
I u s e m  ( 1 9 5 0 )  f e l t  t h a t  t h e r e  was a r e l a t i o n s h i p  b e t w e e n  
s e r u m  o e s t r o g e n  l e v e l s  a n d  t h e  m a t u r i t y  o f  c e l l s .
M a s s l e r  ( 1 9 5 1 )  r e p o r t e d  a s e r i e s  o f  86 c l i m a c t e r i c  
p a t i e n t s  w i t h  o r a l  s y mp t o ms ,  o f  whom a p p r o x i m a t e l y  o n e -  
t h i r d  r e s p o n d e d  t o  v i t a m i n  B c o m p l e x  r e p l a c e m e n t  
t h e r a p y .  I n  t h e  s ame s t u d y ,  one  t h i r d  o f  p a t i e n t s  
r e s p o n d e d  t o  o e s t r o g e n  r e p l a c e m e n t  t h e r a p y  and  t h e  
r e m a i n i n g  p a t i e n t s  we r e  i m p r o v e d  b y  c o m b i n e d  v i t a m i n  and  
h o r mo n e  t h e r a p y .
L i t w a c k ,  K e n n e d y  a n d  Z a n d e r  ( 1 9 7 0 )  r e p o r t e d  t h a t  
t h e  b u c c a l  muc o s a  o f  s q u i r r e l  mon k e y s  was a l t e r e d  i n  
o e s t r o g e n  d e f i c i e n t  a n i m a l s .  Ho r mo n a l  t h e r a p y  i n
s u r g i c a l l y  o o p h e r e c t o m i z e d  a n i m a l s  r e v e r s e d  t h e s e  c h a n g e s .  
T h e s e  o r a l  c h a n g e s  c o u l d  be d e m o n s t r a t e d  h i s t o l o g i c a l l y  a t  
f o u r  mo n t h s  p o s t - o o p h e r e c t o m y .  I n  t h e  l i g h t  o f  t h e i r  own 
f i n d i n g s ,  t h e  a u t h o r s  c o mme n t e d  on t h e  p r e v i o u s  r e p o r t s  
w h i c h  s u g g e s t e d  h i s t o l o g i c a l  c h a n g e s  we r e  f o u n d  t o  o c c u r  
s l o w l y  i n  t h e  o r a l  mu c o s a  a f t e r  t h e  m e n o p a u s e  a n d  t h a t  
u n l e s s  s t u d i e s  u s e d  s e n s i t i v e  t e c h n i q u e s  t o  i n v e s t i g a t e  
p a t i e n t s  i n  t h e  p o s t m e n o p a u s a l  p e r i o d  t h e n  t h e  
c o n c l u s i o n s  d r a wn  m i g h t  be m i s l e a d i n g .
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H e r t z  e t  a l  ( 1 9 7 1 )  c o n s i d e r e d  t h e  o r a l  s ymp t oms  o f  
t h e  m e n o p a u s e  t o  be l a r g e l y  p s y c h o l o g i c a l  i n  o r i g i n  ( s e e  
1 . 9 ) .  T h e y  d i d  h o w e v e r  f i n d  t h a t  s t i m u l a t e d  p a r o t i d
s a l i v a r y  f l o w  was s i g n i f i c a n t l y  l o w e r  i n  p o s t m e n o p a u s a l  
women w h i c h  t h e y  c o n c e d e d  c o u l d  a c c o u n t  f o r  some o f  t h e  
s y mp t o ms  o f  b u r n i n g  i n  t h e  o r a l  c a v i t y .
A more  d i r e c t  s t u d y  i n v e s t i g a t i n g  h o r m o n a l  e f f e c t s  
on  t h e  o r a l  c a v i t y  was t h a t  o f  P i s a n t y ,  R a f a e l y  a n d  
P o l i s h u k  ( 1 9 7 5 ) .  T h e y  r e p o r t e d  t h a t  t o p i c a l  a p p l i c a t i o n s  
o f  a p l a c e b o ,  o r  o e s t r o g e n  a n d  p r o g e s t e r o n e  o r  o e s t r o g e n  
a l o n e ,  a l l  r e s u l t e d  i n  i n c r e a s e d  s a l i v a r y  s e c r e t i o n ,  
m u c o s a l  r e g e n e r a t i o n  a n d  some i mp r o v e me mt  i n  o r a l  
s y mp t o ms .  Th e y  c o n c l u d e d  t h e r e f o r e  t h a t  t h e r e  was no 
s p e c i f i c  e f f e c t  o f  f e m a l e  s e x  h o r m o n e s  a l o n e  on t h e  
s y mp t o m o f  b u r n i n g  a n d  t h a t  r e p e a t e d  m a s s a g e  w i t h  a n y  
s u i t a b l e  o i n t m e n t  b a s e  wo u l d  be e f f e c t i v e .
I n  an  a t t e m p t  t o  o b t a i n  d e m o g r a p h i c  d a t a  on t h e  
r e l a t i o n s h i p  b e t w e e n  a b u r n i n g  s e n s a t i o n  o f  t h e  mou t h  a nd  
t h e  c l i m a c t e r i c  B a s k e r  e t  a l .  ( 1 9 7 8 )  s t u d i e d  p a t i e n t s  
a t t e n d i n g  a M e n o p a u s a l  R e s e a r c h  C l i n i c .  A v a r i e t y  o f
o r a l  s y mp t o ms  we r e  r e c o r d e d  i n  26% o f  p a t i e n t s  a n d  
s e v e n t y - t h r e e  p e r  c e n t  o f  t h e s e  p a t i e n t s  c o m p l a i n e d  o f  a 
b u r n i n g  mou t h .  The f i g u r e  was m a r k e d l y  l o w e r  t h a n  t h e
80 o u t  o f  86 c l i m a c t e r i c  women r e p o r t e d  by  M a s s l e r  ( 1 9 5 1 ) .  
B a s k e r  e t  a l  ( 1 9 7 8 )  s p e c u l a t e d  t h a t  t h e  d i f f e r e n c e  b e t w e e n  
t h e s e  t wo s t u d i e s  m i g h t  be e x p l a i n e d  by  d i f f e r e n c e s  i n  
c u l t u r a l  b a c k g r o u n d .  I n  a d d i t i o n ,  i f  t h e  i n c i d e n c e  o f  
b u r n i n g  mo u t h  s y n d r o m e  (BMS) was a s  h i g h  a s  M a s s l e r  ( 1 9 5 1 )  
r e p o r t e d  t h e n  BMS wo u l d  h a v e  be come  a w i d e l y  r e c o g n i s e d
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f e a t u r e  o f  t h e  m e n o p a u s e  w h i c h  i s  p r e s e n t l y  n o t  t h e  c a s e .  
I n  t h e  s t u d y  o f  B a s k e r  e t  a l  ( 1 9 7 8 )  24 p a t i e n t s  w i t h  o r a l
s y mp t o ms  we r e  t r e a t e d  w i t h  r e p l a c e m e n t  o e s t r o g e n  a n d  
p r o g e s t e r o n e  t h e r a p y  s i m u l a t i n g  t h e  n a t u r a l  p r e ­
m e n o p a u s a l  o v a r i a n  c y c l e .  9 o f  t h e  women be c a me  s ympt om 
f r e e .  8 n o t e d  s y m p t o m a t i c  i m p r o v e m e n t  a nd  7 r e p o r t e d  no 
c h a n g e  a f t e r  6 m o n t h s  t r e a t m e n t .  C . y t o l o g i c a l
i n v e s t i g a t i o n  o f  v a g i n a l  e p i t h e l i u m  i n  t h e s e  p a t i e n t s
s h o we d  a ma r k e d  i n c r e a s e  i n  c o r n i f i c a t i o n .  h o w e v e r .  t h e y  
r e p o r t e d  a m i n i m a l  i n c r e a s e  i n  c o r n i f i c a t i o n  o f  t h e
p a l a t a l  muc os a .  The a u t h o r s  c o n c l u d e d  t h a t  o e s t r o g e n
d e f i c i e n c y  was a r e l a t i v e l y  uncommon c a u s e  o f  b u r n i n g  
mo u t h  s y n d r o m e  a n d  s t u d y  o f  t h e  r e l a t i o n s h i p  b e t w e e n  o r a l  
s y mp t o ms  a n d  ho r mo n e  t h e r a p y  n e e d e d  f u r t h e r  d e v e l o p m e n t .
I n  a f u r t h e r  a t t e m p t  t o  o b t a i n  d e m o g r a p h i c  d a t a .  
F e r g u s o n  e t  a l  ( 1 9 8 1 )  u n d e r t o o k  a p o s t a l  q u e s t i o n n a i r e  
s u r v e y  o f  145 o o p h o r e c t o m i z e d  women.  O v e r a l l  17. 9% o f
s u c h  women r e p o r t e d  a b u r n i n g  s e n s a t i o n  a f f e c t i n g  t h e  
t o n g u e  o r  l i p s .  b u t  i t  was n o t  c l e a r  w h e t h e r  t h e s e  
p a t i e n t s  ha d  BMS. A d d i t i o n a l  f i n d i n g s  wer e  t h a t  t h e r e
was no t e m p o r a l  r e d u c t i o n  i n  t h e  i n c i d e n c e  o f  o r a l  
s y mp t o ms  a f t e r  o o p h o r e c t o m y  a n d  o e s t r o g e n  t h e r a p y  d i d  n o t  
i m p r o v e  t h e  p a t i e n t s  o r a l  s y mp t o ms  i n c l u d i n g  b u r n i n g .  I n  
c o n t r a s t  s y s t e m i c  s y mp t o ms  s u c h  a s  f l u s h i n g  s howe d  a 
l i n e a r  r e d u c t i o n  r e a c h i n g  s t a t i s t i c a l ,  s i g n i f i c a n c e  5 . yea r s  
a f t e r  s u r g e r y .  The a u t h o r s  p o s t u l a t e d  t h a t  many women
u n d e r g o i n g  t h e  c l i m a c t e r i c  h a d  v a s o m o t o r  d i s t u r b a n c e s  due  
t o  o e s t r o g e n  d e f i c i e n c y  w h i c h  i n  t u r n  may l e a d  t o  
n e u r o s i s .  a nd  an  i n c r e a s e d  p r e v a l e n c e  o f  o r a l  s ympt oms
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s u c h  a s  a b u r n i n g  s e n s a t i o n .  Howe ve r  no p a t i e n t s  i n  t h a t  
s t u d y  we r e  s c r e e n e d  f o r  o r g a n i c  o r  d e n t u r e  d i s t u r b a n c e s  
a n d  t h e r e f o r e  s u c h  p a t i e n t s  c a n n o t  be r e g a r d e d  a s  h a v i n g  
s y mp t o ms  s o l e l y  a t t r i b u t a b l e  t o  n e u r o s i s .
S u b s e q u e n t l y ,  Mai n a n d  B a s k e r  ( 1 9 8 3 )  r e p o r t e d  t h a t  
o n l y  3 o f  t h e i r  37 b u r n i n g  mo u t h  p a t i e n t s  h a d  b u r n i n g  
a s s o c i a t e d  w i t h  t h e  me n o p a u s e .
1. 6 SALIVARY FLOW
S a l i v a r y  f l o w  r a t e  h a s  b e e n  s hown  t o  d e c r e a s e  w i t h  
a g e  ( B e c k s  a n d  W a i n w r i g h t ,  1 943;  B e r t r a m ,  1 967;  Mason a n d  
C h i s h o l m , 1 9 7 5 ) .  K u l l a n d e r  a n d  S o n e s s o n  ( 1 9 6 5 )  s h o we d  t h a t  
t h e r e  was a ma r k e d  d e c r e a s e  i n  t h e  r a t e  o f  b o t h  r e s t i n g  
a n d  s t i m u l a t e d  s u b m a n d i b u l a r  f l o w  i n  p o s t m e n o p a u s a l  women,  
a l t h o u g h  t h i s  was n o t  c o n f i r m e d  by  E r i c s o n  ( 1 9 6 8 ) .
Ho we v e r  E r i c s o n  ( 1 9 6 9 )  d i d  c o n f i r m  a r e d u c t i o n  i n  
s t i m u l a t e d  p a r o t i d  s e c r e t i o n  w i t h  a ge ,  a l t h o u g h
i n d i v i d u a l s  may h a v e  d i f f e r e n t  r e s p o n s e s  t o  v a r i o u s  
s a l i v a r y  s t i m u l i ,  and  t h e r e f o r e  r e s u l t s  o b t a i n e d  f r o m  
s i a l o m e t r i c  m e t h o d s  u s i n g  d i f f e r e n t  s t i m u l i  may n o t  be
c o m p a r a b l e .  E r i c s o n  ( 1 9 7 1 )  f u r t h e r  d e m o n s t r a t e d  t h a t  
ma x i ma l  s e c r e t o r y  r a t e  i s  d i r e c t l y  p r o p o r t i o n a l  t o  t h e  
s i z e  o f  t h e  g l a n d  a n d  v a r i e s  g r e a t l y  b e t w e e n  i n d i v i d u a l s .  
H e f t  and  Baum ( 1 9 8 4 )  f o u n d  no s i g n i f i c a n t  d i f f e r e n c e s  i n  
s t i m u l a t e d  o r  u n s t i m u l a t e d  p a r o t i d  f l o w  r a t e  r e l a t e d  t o  
a ge .
S i n c e  b u r n i n g  mo u t h  s y n d r o m e  o c c u r s  p r e d o m i n a n t l y  
i n  p o s t m e n o p a u s a l  women,  r e d u c t i o n  i n  s a l i v a r y  f l o w  h a s  
b e e n  s u g g e s t e d  a s  a p o s s i b l e  c a u s e  o f  t h e  b u r n i n g
( E l f e n b a u m ,  1 9 6 9 ) .  H e r t z  e t  a l  ( 1 9 7 1 )  s h o we d  t h a t  t h e
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p a r o t i d  s a l i v a r y  f l o w  r a t a  C b o t h  r e s t i n g  a n d  s t i m u l a t e d )  
was  r e d u c e d  i n  m e n o p a u s a l  women t h u s  g i v i n g  o b j e c t i v e
s u p p o r t  t o  s u b j e c t i v e  f e e l i n g  o f  d r y n e s s  a n d  b u r n i n g  o f  
t h e  mo u t h  i n  t h i s  g r o u p .  Howe ve r  C l i c k  e t  a l  C1976)  i n  a 
s t u d y  o f  r e s t i n g  m i x e d  s a l i v a  s h o we d  no d i f f e r e n c e s  i n  
f l o w  r a t e  b e t w e e n  p o s t m e n o p a u s a l  women who h a d  b u r n i n g  
t o n g u e s  a n d  t h o s e  who d i d  n o t .  T h e s e  f i n d i n g s  w e r e
s i m i l a r  t o  t h o s e  r e p o r t e d  e a r l i e r  by  K a r s h a n  e t  a l  ( 1 9 5 2 ) .  
C l i c k  e t  a l  ( 1 9 7 6 1  d i d  s h o w h o w e v e r  t h a t  t h e r e  w e r e  
d i f f e r e n c e s  i n  c o m p o s i t i o n  o f  t h e  s a l i v a  o f  p o s t m e n o p a u s a l  
women w i t h  t h e  c o m p l a i n t  o f  a b u r n i n g  t o n g u e  a n d
a s y m p t o m a t i c  i n d i v i d u a l s .  P r o t e i n .  p o t a s s i u m  a n d
p h o s p h a t e  we r e  s i g n i f i c a n t l y  h i g h e r  i n  women w i t h  b u r n i n g  
t o n g u e s  a n d  t h e  a u t h o r s  c o n s i d e r e d  t h a t  t h e  p h o s p h a t e
c o n c e n t r a t i o n  r e f l e c t e d  h o r m o n a l  c h a n g e s  a s  r e p o r t e d  b y  
B e n - A r y e h  e t  a l  ( 1 9 7 6 ) .
X e r o s t o m i a .  c a n  be  c a u s e d  b y  many f a c t o r s .  i n  
a d d i t i o n  t o  a g e .  i n c l u d i n g  p a t h o l o g i c a l  c o n d i t i o n s  o f  t h e  
s a l i v a r y  g l a n d s  a n d  c a n  a l s o  be  i d i o p a t h i c .  Mason a n d  
C h i s h o l m  ( 1 9 7 5 )  r e v i e w e d  t h e  c l i n i c a l  c o n s e q u e n c e s  o f
x e r o s t o m i a  f u l l y  a n d  i n d i c a t e d  t h a t .  i r r e s p e c t i v e  o f
a e t i o l o g y ,  p a t i e n t s  c o u l d  c o m p l a i n  C i n  a d d i t i o n  t o  
d r y n e s s )  o f  a  b u r n i n g  s e n s a t i o n .  s o r e  t o n g u e  o r  
g e n e r a l i s e d  o r a l  d i s c o m f o r t .  F a c t o r s  t h o u g h t  t o
c o n t r i b u t e  t o  x e r o s t o m i a  i n c l u d e  m e n t a l  s t r e s s .  a n x i e t y  
a n d  p s y c h o p a t h o l o g i c a l  e m o t i o n a l  s t a t e s  ( B a t e s  a n d  Adams,  
1968 ;  Brown,  1 9 7 0 ) ,  d r u g  t h e r a p y ,  p e r n i c i o u s  a n a e m i a ,  
i r o n  d e f i c i e n c y  a n a e m i a ,  d i a b e t e s  m e l l i t i s ,  v a r i o u s  
v i t a m i n  a n d  h o r m o n a l  d e f i c i e n c i e s  a s  w e l l  a s  s y s t e m i c
d i s o r d e r s  s u c h  a s  S j o g r e n s  s y n d r o m e  w h i c h  may i n v o l v e  t h e  
s a l i v a r y  g l a n d s .
1. 7 CONTACT STOMATITIS
S i n c e  b u r n i n g  mo u t h  f r e q u e n t l y  o c c u r s  i n  r e l a t i o n  
t o  e v e n t s  s u c h  a s  t h e  p r o v i s i o n  o f  new d e n t u r e s ,  p a t i e n t s  
d e n t i s t s  a n d  p h y s i c i a n s  o f t e n  a s s u m e  t h a t  a l l e r g y  t o  t h e  
a c r y l i c  r e s i n  o f  t h e  d e n t u r e  b a s e  t o  be t h e  c a u s e .
I t  i s  g e n e r a l l y  a c c e p t e d  t h a t  a l l e r g y  t o  a c r y l i c  
( p o l y m e t h y l m e t h a c r y l a t e )  i s  r a r e ,  D e v l i n  a n d  W a t t s  ( 1 9 8 4 )  
i n  a r e v i e w  a r t i c l e  c a s t  c o n s i d e r a b l e  d o u b t  on a c r y l i c  
r e s i n  o r  i t s  v a r i o u s  c o n s t i t u e n t s  a s  b e i n g  c a p a b l e  o f  
c a u s i n g  s e n s i t i v i t y  r e a c t i o n s .  T h e y  c i t e  many p a p e r s  i n  
w h i c h  a c r y l i c  a l l e r g y  was s u s p e c t e d  b u t  c o n s i d e r e d  t h a t  
o f t e n  t h e  c r i t e r i a  on w h i c h  d i a g n o s i s  was made we r e  i l l -  
d e f i n e d .  Thus  f r e q u e n t l y  t h e  s i g n s  o f  a l l e r g y  we r e  t h o s e  
o f  s t o m a t i t i s ,  a n d  p o o r l y  d e s i g n e d  p a t c h  t e s t i n g  
t e c h n i q u e s  i n  w h i c h  p r e s s u r e  was a p p l i e d  t o  t h e  s k i n
d u r i n g  t e s t i n g  may h a v e  c a u s e d  f a l s e  p o s i t i v e  r e s u l t s .  
Th e y  c o n c l u d e d  t h a t  m e c h a n i c a l  i r r i t a t i o n  c a n  o f t e n  
m i s l e a d  t h e  p a t i e n t ,  m e d i c a l  a nd  d e n t a l  p r a c t i t i o n e r  i n t o  
a n  e r r o n e o u s  d i a g n o s i s  o f  a c r y l i c  a l l e r g y .  Howe ve r  t h e y  
b e l i e v e d  c h e m i c a l  i r r i t a t i o n  f r o m  h i g h  l e v e l  o f  r e s i d u a l  
monomer  c o u l d  u n d e r  c e r t a i n  c i r c u m s t a n c e s  c a u s e  a b u r n i n g  
s e n s a t i o n  ( T u r r e l l , 1 9 6 6 b ) .
Hi g h  l e v e l s  o f  r e s i d u a l  a c r y l i c  monomer  i n
d e n t u r e s  c a n  r e m a i n  i n  s e l f  c u r e d  a c r y l i c  a n d  i n  h e a t
c u r e d  a c r y l i c  p a r t i c u l a r l y  i f  i n c o r r e c t l y  c u r e d  o r  when a 
s h o r t  c u r i n g  c y c l e  i s  u s e d  ( F i s h e r , 1956;  McCabe a n d  
B a s k e r , 1 9 7 6 ;  A u s t i n  a n d  B a s k e r ,  1 9 8 0 ) .  U n f o r t u n a t e l y
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f u l l  t e s t i n g  f o r  r e s i d u a l  monomer  r e q u i r e s  d e s t r u c t i o n  o f  
t h e  d e n t u r e  b a s e  and  t h e r e f o r e  a c a u s e  a nd  e f f e c t  
r e l a t i o n s h i p  c a n  be d i f f i c u l t  t o  e s t a b l i s h .  I f  a h i g h  
l e v e l  o f  r e s i d u a l  monomer  i s  s u s p e c t e d  t h e  l e v e l  c a n  be 
r e d u c e d  b y  e n c l o s i n g  t h e  d e n t u r e  i n  p l a s t e r  o f  p a r i s ,  
b o i l i n g  f o r  30 m i n u t e s  a n d  c o o l i n g  s l o w l y  ( A n d e r s o n  a nd  
S t o r e r ,  1 9 8 1 ) .  I m m e r s i o n  i n  w a t e r  i s  l e s s  e f f e c t i v e  a s  
r e s i d u a l  monomer  i n  h e a t  c u r e d  a c r y l i c  i s  v e r y  r e s i s t a n t  
t o  r e m o v a l  by  t h i s  me t h o d  ( A u s t i n  and  B a s k e r ,  1 9 8 0 ) .
A c r y l i c  a l l e r g y  s h o u l d  o n l y  be c o n s i d e r e d  a s  an  
a e t i o l o g i c a l  f a c t o r  i n  b u r n i n g  mo u t h  s y n d r o m e  f o l l o w i n g
e l i m i n a t i o n  o f  a l l  o t h e r  l o c a l  a n d  s y s t e m i c  f a c t o r s ,  a nd  
o n l y  t h e n  when c o n f i r m e d  by  p a t c h  t e s t i n g .  I n  a d d i t i o n
c u t a n e o u s  p a t c h  t e s t i n g  i n  t h e  d i a g n o s i s  o f  
h y p e r s e n s i t i v i t y  r e a c t i o n s  c o n f i n e d  t o  t h e  o r a l  mu c o s a  may 
n o t  be r e l i a b l e  due  t o  i m m u n o l o g i c a l  d i f f e r e n c e s  i n  t h e  
r e s p o n s e  o f  s k i n  and  o f  o r a l  mu c o s a ,  t h e  e f f e c t  o f  t h e
o r a l  f l o r a  and  t h e  p r e s e n c e  o f  s a l i v a  ( G r e e n b e r g ,  i n  Lync h  
1 984)  .
F i s h e r  ( 1 9 7 5 )  b e l i e v e d  t h a t  r e a c t i o n s  t o  c h e m i c a l  
c o n t a c t  a l l e r g e n s  i n  t h e  mo u t h  we r e  r a r e  due  t o  r a p i d  
d i s p e r s a l  a n d  a b s o r p t i o n  o f  t h e  a l l e r g e n s  t h r o u g h  w e l l -  
v a s c u l a r i s e d  muc os a ,  a s h o r t  p e r i o d  o f  c o n t a c t  w i t h  t h e
o r a l  mu c o s a  a n d  d i l u t i o n  a n d  r e m o v a l  o f  t h e  p o t e n t i a l
a l l e r g e n s  by  s a l i v a .
A l i  e t  a l  ( 1 9 8 6 )  r e p o r t e d  22 p a t i e n t s  who h a d  a 
c o m p l a i n t  o f  b u r n i n g  s e n s a t i o n  r e l a t e d  t o  t h e  d e n t u r e  
b e a r i n g  a r e a  o f  t h e  p a l a t e  p r e s e n t  o n l y  when w e a r i n g  t h e  
p r o s t h e s i s  a nd  r e s o l v i n g  w i t h i n  m i n u t e s  o r  h o u r s  o f  i t s
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r e m o v a l .  T h e s e  p a t i e n t s  d i d  n o t  h a v e  BMS s i n c e  t h e  mu c o s a  
h a d  v i s i b l e  c h a n g e s ,  n a m e l y  i n f l a m m a t i o n ,  v e s i c u l a t i o n  and  
u l c e r a t i o n .  F i v e  o f  t h e s e  p a t i e n t s  we r e  f o u n d  t o  be 
a l l e r g i c  t o  m e t h y l  m e t h a c y l a t e  monomer  a n d  h i g h  l e v e l s  o f  
f r e e  r e s i d u a l  monomer  i n  t h e i r  a c r y l i c  d e n t u r e s  by s k i n  
p a t c h  t e s t i n g .
1 . 8  DIABETES MELLITUS
S h e p p a r d  ( 1 9 4 2 )  r e v i e w e d  t h e  l i t e r a t u r e  on o r a l  
s ympt oms  a n d  d i a b e t e s  m e l l i t u s  p r i o r  t o  1942  and  d i s c u s s e d  
t h e  p o s s i b l e  l i n k  b e t w e e n  t h e  t wo  c o n d i t i o n s .  He
s u g g e s t e d  t h a t  t h e  r e l a t i o n s h i p  was a r e l i c  o f  t h e  
p r e i n s u l i n  e r a  and  t h a t  s i n c e  n e a r l y  a l l  known c a s e s  o f  
d i a b e t e s  m e l l i t u s  a r e  t r e a t e d  a n d  c o n t r o l l e d  t h e  mou t h  a n d  
t o n g u e  o f  d i a b e t i c  p a t i e n t s  s h o u l d  d i f f e r  l i t t l e  f r o m  
t h o s e  o f  n o n - d i a b e t i c  i n d i v i d u a l s .
S h e r i d a n  e t  a l  ( 1 9 5 9 a  a n d  b) s u g g e s t e d  h o w e v e r  
t h a t  s p e c i f i c  o r a l  s y mp t o ms  may s e r v e  a s  s e n s i t i v e  
c l i n i c a l  i n d i c a t o r s  o f  a b n o r m a l  g l u c o s e  t o l e r a n c e .  
O c c a s i o n a l  o r a l  b u r n i n g  was r e p o r t e d  i n  9 p a t i e n t s  o u t  o f  
26 w i t h  a b n o r m a l  g l u c o s e  t o l e r a n c e  c u r v e s .  C h i n n  e t  a l
( 1 9 6 5 )  r e p o r t e d  an  i n v e s t i g a t i o n  o f  45 c o n s e c u t i v e  d e n t a l  
p a t i e n t s  whose  o r a l  c o m p l a i n t s  we r e  b u r n i n g ,  d r y n e s s  o r  
g i n g i v a l  t e n d e r n e s s .  T h i r t y  one  p a t i e n t s  r e p o r t e d
b u r n i n g ,  2 d r y n e s s  a n d  6 a c o m b i n a t i o n  o f  t h e  t wo  
s ympt oms .  Twe l ve  o f  t h e  45 p a t i e n t s  ( 2 7 $ )  ha d  a b n o r m a l
g l u c o s e  t o l e r a n c e  t e s t s  c o n s i s t e n t  a t  t h a t  t i m e  w i t h  t h e  
c r i t e r i a  f o r  d i a b e t e s  m e l l i t u s .
C h i n n  e t  a l  ( 1 9 6 5 )  a l s o  r e v i e w e d  t h e  s t u d y  o f  
S h e r i d a n  e t  a l  ( 1 9 5 9 a )  w h i c h  h a d  n o t e d  t h a t  t h e  i n c i d e n c e
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o f  p r e v i o u s l y  u n r e c o g n i z e d  d i a b e t i c  p a t i e n t s  d e p e n d e d  on 
t h e  s e n s i t i v i t y  o f  t h e  me t h o d  u s e d ,  i .  e.  u r i n a l y s i s  0. 19 
t o  1 . 2 0  p e r  c e n t ,  b l o o d  s u g a r  6 %.  T h e y  s u g g e s t e d  t h a t  i f  
t h e  o r a l  s y mp t o ms  u n d e r  c o n s i d e r a t i o n  we r e  t r u l y  a mor e  
s e n s i t i v e  t e s t  o f  d i a b e t e s  m e l l i t u s  t h a n  t h e  c l a s s i c a l  
s y s t e m i c  s y mp t o ms  t h e n  a mor e  s e n s i t i v e  t e s t  t h a n  t h e
s t a n d a r d  o r a l  g l u c o s e  t o l e r a n c e  t e s t  m i g h t  be e m p l o y e d  as  
a n  i n d i c a t o r  f o r  p a t i e n t s  w i t h  o r a l  s y mp t o ms  who may
d e v e l o p  d i a b e t e s  l a t e r  i n  l i f e .  T h e y  p r o p o s e d  t h a t  t h e
c o r t i s o n e  g l u c o s e  t o l e r a n c e  t e s t  m i g h t  be  u s e f u l  i n  t h e  
d e t e c t i o n  o f  p r e d i a b e t e s  a l t h o u g h  a c c e p t e d  t h a t  t h i s  was 
q u e s t i o n a b l e .  Of t h e  20 p a t i e n t s  a n a l y s e d  i n  t h e i r
s a m p l e  10 s h o we d  no i m p r o v e m e n t  i n  o r a l  s y mp t o ms  when 
g l y c a e m i c  c o n t r o l  was i n s t i t u t e d  a n d  o n l y  2 ha d  c o m p l e t e
r  emi  s s i  on.
Br o d y ,  P r e n d e r g a s t  a n d  S i l v e r m a n  ( 1 9 7 1 )  e x a m i n e d  
142 p a t i e n t s  w i t h  a v a r i e t y  o f  o r a l  c o m p l a i n t s .  S i x t y
t wo  o f  t h e s e  p a t i e n t s  c o m p l a i n e d  o f  b u r n i n g  a n d  o f  t h e s e  
39% h a d  a n  a b n o r m a l  g l u c o s e  t o l e r a n c e  t e s t .  T h e s e
a u t h o r s  r e i t t e r a t e d  t h a t  o r a l  s y mp t o ms  may be a g ood  
i n d i c a t o r  o f  e a r l y  o r  u n d i a g n o s e d  d i a b e t e s  m e l l i t u s .
T h e y  s u g g e s t e d  t h a t  t h e  p o o r  r e s p o n s e  o f  o r a l  s y mp t o ms  t o  
i n s t i t u t i o n  o f  g l y c a e m i c  c o n t r o l  was due  t o  i r r e v e r s i b l e  
b a s e m e n t - m e m b r a n e  c h a n g e s  i n  b l o o d  v e s s e l s  o f  t h e  o r a l  
c a v i t y  w h i c h  i s  a c h a n g e  w h i c h  o c c u r s  e a r l y  i n  d i a b e t i c
p a t i  e n t s .
I n  c o n t r a s t ,  Go s s  ( 1 9 7 3 ) ,  c i t i n g  no e v i d e n c e ,  
s t a t e d  t h a t  t h e  c o m p l a i n t  o f  s o r e  t o n g u e  i n  p a t i e n t s  w i t h  
p o o r l y  c o n t r o l e d  d i a b e t e s  r e s o l v e d  w i t h  i m p r o v e d  g l y c a e m i c
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c o n t r o l .  He a l s o  c l a i m e d  t h a t  t h e  c o m p l a i n t  o f  s o r e  t o n g u e  
i n  p a t i e n t s  w i t h  c o n t r o l l e d  d i a b e t e s  was h a r d e r  t o  d e a l  
wi t  h.
O t h e r  t h a n  t h e  s u g g e s t i o n s  p u t  f o r w a r d  by  B r o d y  e t  
a l  ( 1 9 7 1 )  o f  t h e  a e t i o l o g i c a l  f a c t o r s  l i n k i n g  t h e
c o m p l a i n t  o f  a b u r n i n g  s e n s a t i o n  o f  t h e  mo u t h  t o  d i a b e t e s  
m e l l i t u s  i t  was u n c h a l l e n g e d  u n t i l  B a s k e r  e t  a l  ( 1 9 7 8 )  p u t
f o r w a r d  t h r e e  r e a s o n s  f o r  t h e  a s s o c i a t i o n .  F i r s t l y ,  s i n c e  
i n s u l i n  i n c r e a s e s  t h e  r a t e s  o f  g l y c o g e n ,  l i p i d  and  p r o t e i n  
s y n t h e s i s  a n d  m a i n t a i n s  a b a l a n c e  b e t w e e n  t h e  a n a b o l i c  and  
c a t a b o l i c  p r o c e s s e s  w i t h i n  t h e  o r a l  mu c o s a ,  t h e  o r a l
t i s s u e s  may be l e s s  r e s i s t a n t  t o  we a r  a nd  t e a r .  
S e c o n d l y ,  x e r o s t o m i a  was a common s y mp t o m o f  d i a b e t e s  and  
t h i r d l y  o r a l  c a n d i d a l  i n f e c t i o n s  we r e  r e l a t i v e l y  common i n  
d i a b e t i c  p a t i e n t s .  I n  t h i s  s t u d y  110 p a t i e n t s  b e i n g
t r e a t e d  f o r  o v e r t  d i a b e t e s  m e l l i t u s  we r e  q u e s t i o n e d  
d i r e c t l y  a b o u t  o r a l  s y mp t o ms .  A d r y  mo u t h  was r e p o r t e d
by  40% o f  p a t i e n t s ,  w h e r e a s  b u r n i n g  mo u t h  o r  a b n o r m a l
t a s t e s  we r e  r e p o r t e d  by  o n l y  10% o f  p a t i e n t s .  Th e y  a l s o  
n o t e d  t h a t  i n  s e v e r a l  c a s e s  b u r n i n g  was a s s o c i a t e d  w i t h  a 
p a r t i c u l a r  d i a b e t i c  t h e r a p y .  F o r  e x a m p l e  b u r n i n g  
d i s a p p e a r e d  i n  one  p a t i e n t  when a n  o r a l  p r e p a r a t i o n  was
r e p l a c e d  by  i n s u l i n  a n d  f o r  a n  o t h e r  when t h e  t y p e  o f  
i n s u l i n  was c h a n g e d .  I n  21 p a t i e n t s  p r e s e n t i n g  w i t h
b u r n i n g  mout h ,  d i a b e t e s  m e l l i t u s  was an  i n i t i a l l y  
u n r e c o g n i s e d  c a u s a t i v e  f a c t o r  i n  1 c a s e .
O t h e r  a u t h o r s  h a v e  r e p o r t e d  on t h e  a s s o c i a t i o n  
b e t w e e n  d i a b e t e s  m e l l i t u s  a n d  b u r n i n g  mout h .  Thus  O l e s  
( 1 9 7 9 )  r e p o r t e d  a c a s e  o f  p r e d i a b e t i c  g l o s s o d y n i a  w h i c h
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r e s p o n d e d  t o  d i e t a r y  c o n t r o l .  Z e g a r i l l i  ( 1 9 8 4 )  i n  h i s
s t u d y  o f  57 p a t i e n t s  w i t h  b u r n i n g  mo u t h  f o u n d  no c a s e s  o f  
d i a b e t e s  m e l l i t u s  i n  39 p a t i e n t s  who h a d  n o n  f a s t i n g  b l o o d  
g l u c o s e  d e t e r m i n a t i o n .  F i n a l l y  Mai n  a n d  B a s k e r  ( 1 9 8 3 )
who u s e d  u r i n a l y s i s  t o  e s t i m a t e  g l u c o s e  s t a t u s  d e t e c t e d  
o n e  c a s e  o f  u n d i a g n o s e d  d i a b e t e s  m e l l i t u s  among t h e i r  
p a t i e n t s  c o m p l a i n i n g  o f  a b u r n i n g  mout h .
1 . 9  PSYCHOLOGICAL ASPECTS
As w i t h  much o f  t h e  l i t e r a t u r e  on  t h e  c o m p l a i n t  o f  
b u r n i n g  mo u t h  t h e  l i t e r a t u r e  on  p s y c h o l o g i c a l  a s p e c t s  i s  
f r a g m e n t e d  a nd  i t  i s  d i f f i c u l t  t o  d r a w  c o m p a r i s o n s  b e t w e e n  
s t u d i e s .  N e v e r t h e l e s s  a c h r o n o l o g i c a l  p e r s p e c t i v e  h a s  b e e n  
a d o p t e d  t o  p r e s e n t  t h e  a v a i l a b l e  d a t a .  Engman ( 1 9 2 0 )
r e p o r t e d  11 p a t i e n t s .  9 f e m a l e  a n d  2 ma l e  who p r e s e n t e d
w i t h  a b u r n i n g  s e n s a t i o n  o f  t h e  t o n g u e ,  and  a l l  o f  whom 
h a d  a ma r k e d  f e a r  o f  c a n c e r .
S c h r o f f  ( 1 9 3 5 )  l i s t e d  p s y c h o l o g i c a l  c a u s e s ,  
c a n c e r p h o b i a  and  m e n t a l  s t r a i n  a m o n g s t  f a c t o r s  w h i c h
c a u s e d  b u r n i n g  mout h .  L a n d a  ( 1 9 4 5 )  b e l i e v e d  t h a t
c a n c e r p h o b i a  was an  e f f e c t  r a t h e r  t h a n  a c a u s e  o f  p a t i e n t s  
o r a l  s ympt oms  and  t h a t  s i n c e  t h e  me n o p a u s e  was a s s o c i a t e d  
w i t h  n e r v o u s  d e p r e s s i o n ,  i r r i t a b i l i t y  a nd  m e l a n c h o l i a  t h i s  
a l l o w e d  a s ympt om s u c h  a s  b u r n i n g  mo u t h  t o  d e v e l o p  a t  t h e  
s l i g h t e s t  p r o v o c a t i o n .  T r e a t m e n t  he s u g g e s t e d  s h o u l d
i n c l u d e  d e a l i n g  w i t h  l o c a l  f a c t o r s  s u c h  a s  i l l  f i t t i n g  
d e n t u r e s  a nd  l a c k  o f  s a l i v a ,  s y s t e m i c  f a c t o r s  v i a  d i e t  a nd  
p s y c h o l o g i c a l  t h e r a p y  by  s y m p a t h e t i c  h a n d l i n g  and
ma n a g e me n t  o f  t h e  p a t i e n t  w i t h  r e a s s u r a n c e  b e i n g
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p a r t i c u l a r l y  i m p o r t a n t .
Z i s k i n  & M o u l t o n  ( 1 9 4 6 )  d e s c r i b e d  t h e  t y p i c a l  
b u r n i n g  mo u t h  p a t i e n t  a s  t h e  p o s t m e n o p a u s a l  woman,  u n d u l y  
e m o t i o n a l l y  d i s t u r b e d  o v e r  h e r  o r a l  c o n d i t i o n ,  who 
c o m p l a i n e d  o f  n e r v o u s n e s s .  d e p r e s s i o n ,  h o p e l e s s n e s s  o r  
i n s o m n i a  o r  had  ma r k e d  c a n c e r p h o b i a .  Th e y  d e s c r i b e d
t h e i r  g r o u p  o f  p a t i e n t s  f o r  whom l o c a l  and  s y s t e m i c  c a u s e s  
h a d  a p p a r e n t l y  b e e n  e x c l u d e d .  A l o n g  i n i t i a l  i n t e r v i e w
t o  e v a l u a t e  t h e  p a t i e n t ' s  p s y c h i a t r i c  s t a t u s  was s t a t e d  a s  
i m p o r t a n t  a nd  an  a t t e m p t  was made t o  s e e  w h e t h e r  t h e r e  was 
a n  a s s o c i a t i o n  b e t w e e n  o r a l  s y mp t o ms  a n d  w i t h  e m o t i o n a l  
f a c t o r s .  S h o r t e r  r e v i e w  v i s i t s  we r e  u s e d  t o  o b s e r v e
c h a n g e  i n  m e n t a l  a t t i t u d e .  R e a s s u r a n c e  t h e y  s a i d  was
i m p o r t a n t ,  and  i n  s u p p o r t  o f  t h i s  n o t e d  o n l y  1 o f  t h e i r  14 
m i d d l e  a g e d  women r e q u i r e d  p s y c h o t h e r a p y .  I n  a d d i t i o n  t o  
t h e  f a c t o r s  a l r e a d y  m e n t i o n e d ,  t h e y  f o u n d  h y p o c h o n d r i a c a l  
t e n d e n c i e s ,  c h r o n i c  e x c e s s i v e  w o r r y  and  ma r k e d
d i s s a t i s f a c t i o n  w i t h  l i f e  among t h e i r  p a t i e n t s . T e n  o f  t h e  
14 p a t i e n t s  a p p e a r e d  g r o s s l y  n e u r o t i c  and  13 o f  t h e  14 
i n d i c a t e d  l a c k  o f  s e x u a l  g r a t i f i c a t i o n ,  due  t o  b e i n g  
wi dowed ,  u n m a r r i e d  o r  h a v i n g  i n v a l i d  h u s b a n d s .  Th e y
c o n c l u d e d  t h a t  t h e r e  was a p r o n o u n c e d  r e l a t i o n s h i p  b e t w e e n  
a l l e v i a t i o n  o f  o r a l  s y mp t o ms  a n d  i m p r o v e m e n t  i n  e m o t i o n a l  
s t a t u s .
M a s s l e r  ( 1 9 5 1 )  d e s c r i b e d  c l i m a c t e r i c  s ympt oms  a s  
o f t e n  b e i n g  a c c o m p a n i e d  by  e m o t i o n a l  c h a n g e s ,  and  s t a t e d  
t h a t  p a t i e n t s  o f t e n  t r a n s f e r r e d  i n t e r n a l  t e n s i o n s  i n t o  
s u b j e c t i v e  s ympt oms .  He b e l i e v e d  t h a t  w h i l e  many o f  t h e
p a t i e n t s  s ympt oms  h a d  an  e m o t i o n a l  b a s i s  t h e y  wer e  b a s e d
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upo n  r e a l  p h y s i c a l  c h a n g e s  and  t h e y  c o u l d  be a l l e v i a t e d  by  
p r o p e r  ma n a g e me n t  o f  t h e  p a t i e n t .  Thus  t h e  f i n d i n g s  o f
M a s s l e r  ( 1 9 5 1 )  a r e  a t  o d d s  w i t h  t h o s e  o f  Z i s k i n  and  
M o u l t o n  ( 1 9 4 6 )  i n  t h a t  he d i s a g r e e d  t h a t  a l l  s y mp t o ms  we r e  
p u r e l y  p s y c h o g e n i c .  Howe ve r  he f e l t  t h a t  t h e  e m o t i o n a l
s t a t u s  c o n t r i b u t e d  t o  t h e  s e v e r i t y  o f  t h e  s ympt oms .
M a s s l e r  ( 1 9 5 1 )  c o n c l u d e d  t h a t  t h e  m a j o r i t y  o f  s u c h  
p a t i e n t s  o r a l  s ymp t oms  r e s p o n d e d  t o  v i t a m i n  B c o m p l e x  a nd  
o e s t r o g e n  t h e r a p y  ( 1 . 5 ) .
The q u e s t i o n  o f  r e a s s u r a n c e  i n  a c l i n i c a l  s e t t i n g  
was a l s o  e m p h a s i s e d  by  K r u g e r  and  R e y n o l d s  ( 1 9 6 5 ) ;  and  
C o l e s  ( 1 9 6 6 )  who s t r e s s e d  t h e  i m p o r t a n c e  o f  t a k i n g  t i m e  
o v e r  t h e  t a k i n g  o f  t h e  h i s t o r y .  Th e y  s u g g e s t e d  t h a t  
p a t i e n t s  o b t a i n e d  much w e l l  b e i n g  f r o m  s o me o n e  j u s t  
l i s t e n i n g  i n  an  u n h u r r i e d  c l i n i c a l  s e t t i n g .
B r o d y  and  N e s b i t t  ( 1 9 6 7 )  r e p o r t e d  on t h e i r
a s s e s s m e n t  o f  p a t i e n t s  w i t h  b u r n i n g  mou t h  wh e r e  no 
i d e n t i f i a b l e  o r g a n i c  f a c t o r  ha d  b e e n  f o u n d .  D e a l i n g  w i t h  
6 p a t i e n t s  o n l y  t h e y  c o n c l u d e d  t h a t  t h e  p a t i e n t s
s u p e r f i c i a l l y  a p p e a r e d  t o  be k i n d  a n d  s e n s i t i v e  b u t  t h e i r  
p s y c h o t h e r a p e u t i c  i n t e r v i e w s  r e v e a l e d  h o s t i l e  and  a n g r y  
f e e l i n g s  a b o u t  an  e n v i r o n m e n t a l  s i t u a t i o n  w h i c h  we r e
r e s i s t a n t  t o  h y p n o t h e r a p y .  T h e y  c o n c l u d e d  t h a t  t h e i r
p a t i e n t s  w i t h  b u r n i n g  mo u t h  d e m o n s t r a t e d  s u p p r e s s e d  
h o s t i l i t y  and  a ma r k e d  o r a l  a g g r e s i v e  t e n d e n c y  a nd  
o v e r c o m p e n s a t e d  by  s u p p r e s s i n g  a n y  e m o t i o n s  o r  a c t i o n s
i n c o n s i s t e n t  w i t h  t h e i r  s e l f  i ma g e .  T h i s  c o m p l e x  
p s y c h o l o g i c a l  p r o f i l e  p r o b a b l y  c o n t r i b u t e s  t o  ma k i n g  
t r e a t m e n t  d i f f i c u l t .
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S c h o e n b e r g  ( 1 9 6 7 )  s t u d i e d  25 p a t i e n t s  w i t h  
b u r n i n g  mo u t h s  and  no a p p a r e n t  o r g a n i c  a e t i o l o g y  and  
s u g g e s t e d  t h a t  t h e s e  p a t i e n t s  we r e  d e p r e s s e d  a s  a r e s u l t  
o f  p s y c h o l o g i c a l  s t r e s s .  T h i s  s t r e s s  r e s u l t e d  f r o m  t h e
r e a l  o r  t h r e a t e n e d  l o s s  o f  a l o v e d  p e r s o n .  v a l u e d  o b j e c t  
o r  b o d i l y  f u n c t i o n  a nd  t h a t  " s y m p t o m f o r m a t i o n "  s e r v e d  t h e  
p u r p o s e  o f  s u p p r e s s i n g  t h e  c a u s e  by  e x p e r i e n c i n g  a r e a l  
s ympt om.  I n  a d d i t i o n  he f e l t  t h a t  t h e  p h y s i c a l  s ympt om
i n c r e a s e d  i n t e r e s t  on t h e  p a r t  o f  f a m i l y ,  f r i e n d s  a n d  t h e  
d e n t i s t  w h i c h  s a t i s f i e d  d e p e n d e n c y  n e e d s .  S u g g e s t e d
t r e a t m e n t  s h o u l d  i n c l u d e  l i s t e n i n g  c a r e f u l l y  , e n c o u r a g i n g  
v e r b a l  e x p r e s s i o n  a n d  o f f e r i n g  s i m p l e  e x p l a n a t i o n s  t o  
s o c i a l  d i f f i c u l t i e s .  A n t i d e p r e s s a n t  d r u g s  and
p s y c h o t h e r a p y  we r e  u s e f u l  a d j u n c t s .
I n  a l a t e r  s t u d y  S c h o e n b e r g  e t  a l  ( 1 9 7 1 )  l o o k e d  a t  
a f u r t h e r  21 p a t i e n t s ,  o f  whom 17 we r e  j u d g e d  t o  be
c l i n i c a l l y  d e p r e s s e d ,  t h e  r e m a i n i n g  4 s h o w i n g  c o v e r t  s i g n s  
o f  d e p r e s s i o n .  O n s e t  o f  s y mp t o ms  i n  40% o f  t h e  p a t i e n t s
was r e l a t e d  t o  a s p e c i f i c  o r a l  p r o c e d u r e .  P e r s o n a l i t y
t e s t i n g  was c o m p l e t e d  f o r  15 o f  t h e  p a t i e n t s  u s i n g  t h e  
M i n e s o t a  M u l t i p h a s i c  P e r s o n a l i t y  I n v e n t o r y  (MMPI) .  Ni ne
p a t i e n t s  h a d  h i g h  s c o r e s  on t h e  d e p r e s s i o n  s c a l e  and  4 on 
t h e  h y p o m a n i a  s c a l e .  A l l  ha d  a p r e o c c u p a t i o n  w i t h  l o s s
a n d  i n a b i l i t y  t o  a c c e p t  o r  i n t e g r a t e  l o s s  w i t h  t h e i r  
a c c o m p a n y i n g  f e e l i n g s .  R e a s s u r a n c e  was a n  e s s e n t i a l  p a r t  
o f  t h e r a p y ,  h o w e v e r ,  a c t u a l  p s y c h o t h e r a p y  was d i f f i c u l t .
H e r t z  e t  a l  ( 1 9 7 1 )  b e l i e v e d  t h a t  s u b j e c t i v e  
x e r o s t o m i a  c o n t r i b u t e d  t o  t h e  c o m p l a i n t  o f  b u r n i n g  mout h ,  
a n d  t h a t  t h i s  s u b j e c t i v e  x e r o s t o m i a  was p r i m a r i l y
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p s y c h o g e n i c  o c c u r r i n g  i n  m e n o p a u s a l  o r  p o s t m e n o p a u s a l  
women who had  s u f f e r e d  i n  t h e  p a s t  f r o m  o r a l  c o n f l i c t s .  
T h e s e  c o n f l i c t s  t h e y  c o n s i d e r e d  we r e  r e a c t i v a t e d  i n  t h e  
m e n o p a u s e  when c o n f r o n t e d  w i t h  p r o b l e m s  o f  a d j u s t m e n t  t o  
t h e i r  a l t e r e d  s t a t u s .
Z u c k e r  ( 1 9 7 2 )  l i s t e d  a n x i e t y  s t a t e s ,
h y p o c h o n d r i a c a l  r e a c t i o n s ,  c o n v e r s i o n  r e a c t i o n s ,  t i c  o r  
m a s o c h i s t i c  r e a c t i o n s .  a s  d i f f e r e n t i a l  d i a g n o s e s  o f  
p s y c h o g e n i c  t o n g u e  s ympt oms .  A n x i e t y  was s u g g e s t e d  a s  a
c a u s e  o f  t o n g u e  t h r u s t i n g  a g a i n s t  t h e  t e e t h  i n  t h e  t e n s e  
i n d i v i d u a l  p a r t i c u l a r l y  when t h e  p a t i e n t  was s u b j e c t e d  t o  
e m o t i o n a l  s t r e s s . i n  some c a s e s  t h i s  r e s p o n s e  may become  
h a b i t u a l ,  and  he a l s o  s u g g e s t e d  t h a t  b r u x i s m  had  a s i m i l a r  
a e t i o l o g y  ( s e e  1 . 1 0 ) .  H y p o c h o n d r i a c a l  r e a c t i o n s  wer e  a l s o  
r e p o r t e d  a s  t h e  l i k e l y  c a u s e  o f  d e p r e s s i o n  r e p o r t e d  by  
S c h o e n b e r g  e t  a l  ( 1 9 7 1 ) .  M a s o c h i s t i c  r e a c t i o n  r e s u l t e d
i n  t h e  a t t r a c t i o n  o f  t h e  t o n g u e  t o  a d e n t a l  f a u l t  and  t h u s  
c o m p u l s i v e l y  s u b j e c t i n g  t h e  t o n g u e  t o  p a i n f u l  s t i m u l i .  
R e a s s u r a n c e .  a s y m p a t h e t i c  a p p r o a c h  on t h e  p a r t  o f  t h e  
c l i n i c i a n  and  a v o i d a n c e  o f  e x c e s s i v e  t r e a t m e n t  m e a s u r e s  
we r e  n e c e s s a r y  f o r  s u c c e s s f u l  t r e a t m e n t  o f  p a t i e n t s  w i t h
b u r n i n g  mout h.  The a d d i t i o n a l  comment  was made t h a t
p a t i e n t s  c o u l d  be h a n d l e d  a p p r o p r i a t e l y  and  a d e q u a t e l y  by 
t h e  p r a c t i t i o n e r  i f  he o r  s h e  was a w a r e  o f  p s y c h o l o g i c a l  
i n f l u e n c e s .  T h i s  r o l e  o f  r e a s s u r i n g  t h e  p a t i e n t  and
a d o p t i n g  a s y m p a t h e t i c  a p p r o a c h  i s  r e i t e r a t e d  by  a n u mb e r  
o f  a u t h o r s ,  ( B a s k e r  e t  a l  1978;  L o w e n t a l  and  P i s a n t i ,  
1978;  Ka n e r ,  1980;  L o w e n t a l ,  1981;  G o b e t t i ,  1 9 8 1 ) .
H a r r i s  ( 1 9 7 5 )  s u g g e s t e d  t h a t  a c r u c i a l  t e s t
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s e p a r a t i n g  o r g a n i c  s y mp t o ms  f r o m  p s y c h o s o m a t i c  o n e s  was 
t h e  r e l a t i o n  o f  s ympt oms  t o  e a t i n g  and  d r i n k i n g .  O r g a n i c  
p a i n s  we r e  made w o r s e  by  e a t i n g  a n d  d r i n k i n g ,
p s y c h o s o m a t i c  we r e  r e l i e v e d  by  e a t i n g ,  d r i n k i n g  o r  p e r h a p s  
gum c h e w i n g .  The a u t h o r  d i d  n o t  h o w e v e r  a s s e s s  t h i s
s t a t e m e n t  s c i e n t i f i c a l l y .
B a s k e r  e t  a l  ( 1 9 7 8 )  r e p o r t e d  t h a t  c a n c e r p h o b i a  a n d  
a n x i e t y  we r e  c a u s a t i v e  f a c t o r s  i n  5 o f  t h e i r  21 t r e a t e d  
p a t i e n t s .
Beck .  Ka u l  a n d  H e a v e r  ( 1 9 7 9 )  d i s c u s s e d  t h e
r e c o g n i t i o n  a n d  ma n a g e me n t  o f  t h e  d e p r e s s e d  d e n t a l  
p a t i e n t ,  m e n t i o n i n g  t h e  r o l e  o f  d e p r e s s i o n  i n  b u r n i n g  
mou t h .  T h e y  a l s o  b e l i e v e d  t h e  d e n t i s t  h a s  a r o l e  i n
c o u n s e l l i n g  p a t i e n t s  b u t  a d v i s e d  r e f e r r a l  f o r  p s y c h i a t r i c  
o r  p s y c h o l o g i c a l  t r e a t m e n t  i f  t h e r e  a p p e a r e d  t o  be an 
i n c r e a s e d  p o t e n t i a l  f o r  s u i c i d e .
F e r g u s o n  e t  a l  ( 1 9 8 1 )  a t t r i b u t e d  o r a l  c o m p l a i n t s  
i n c l u d i n g  b u r n i n g  r e l a t e d  t o  c l i m a c t e r i c  s y mp t o ms ,  i n  t h e  
a b s e n c e  o f  p h y s i c a l  d i s t u r b a n c e s ,  t o  o r a l  v a s o m o t o r  
c h a n g e s  w h i c h  o c c u r r e d  a s  a r e s u l t  o f  c h a n g e s  i n  o e s t r o g e n  
l e v e l s ,  s i m i l a r  c h a n g e s  w h i c h  p r e s u m a b l y  i n t r a c r a n i a l l y  
we r e  t h o u g h t  t o  be r e s p o n s i b l e  f o r  a c c o m p a n y i n g  f e a t u r e s  
s u c h  a s  n e u r o s i s .
G r u s h k a  ( 1 9 8 3 )  h i g h l i g h t e d  t h e  p r o b l e m  o f  w h e t h e r  
p a t i e n t s  w i t h  a c h r o n i c  p a i n  p e r s o n a l i t y  p e r c e i v e  b u r n i n g  
o r  w h e t h e r  t h e  b u r n i n g  i t s e l f  c r e a t e s  t h e  c h r o n i c  p a i n  
p e r s o n a l i t y  i n  p a t i e n t s  w i t h  b u r n i n g  mout h .
S u b s e q u e n t l y  Mai n a n d  B a s k e r  ( 1 9 8 3 )  r e p o r t e d  t h a t  
a n x i e t y  w i t h  o r  w i t h o u t  c a n c e r p h o b i a  was a s i g n i f i c a n t
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f a c t o r  i n  20% o f  t h e i r  37 p a t i e n t s  w i t h  b u r n i n g  mout h.
I n  t h e  s t u d y  c a r r i e d  o u t  b.y Z e g a r e l l i  ( 1 9 8 4 )  on 57 
b u r n i n g  mo u t h  p a t i e n t s ,  21 (37%) we r e  d i a g n o s e d  a s  h a v i n g  
b u r n i n g  o f  p s y c h o g e n i c  o r i g i n ,  14 we r e  p o s t m e n o p a u s a l  
f e m a l e s ,  5 a s s o c i a t e d  t h e  o n s e t  w i t h  e x t e n s i v e  d e n t a l  c a r e  
a n d  3 w i t h  t h e  l o s s  o f  a l o v e d  one .  I n  a d d i t i o n .  a
f u r t h e r  6 p a t i e n t s  (11%) h a d  m u l t i p l e  c o - e x i s t e n t  c a u s e s  
w h i c h  i n c l u d e d  a p s y c h o g e n i c  e l e m e n t .
G r u s h k a .  S e s s l e  a n d  M i l l e r  ( 1 9 8 7 )  c o n f i r m e d  t h e  
f i n d i n g s  o f  S c h o e n b e r g  e t  a l  ( 1 9 7 1 )  r e g a r d i n g  d e p r e s s i o n  
b u t  a l s o  c o n c l u d e d  t h a t  BMS p a t i e n t s  d i f f e r e d  f r o m  a g e - s e x  
m a t c h e d  c o n t r o l s  i n  t h a t  t h e y  we r e  more  c o n c e r n e d  w i t h  
b o d i l y  f u n c t i o n  t h a n  w i t h  b e i n g  e m o t i o n a l l y  r e p r e s s e d ,  
a n g r y ,  d i s t r u s t f u l ,  a n x i o u s  a nd  s o c i a l l y  i s o l a t e d . T h e y  
c o n c l u d e d  t h a t  s u c h  p a t i e n t s  we r e  t h e r e f o r e  t y p i c a l  o f  
c h r o n i c  p a i n  p a t i e n t s  s u f f e r i n g  f r o m  r e a c t i v e  d e p r e s s i o n .
Van d e r  P l o e g  e t  a l  ( 1 9 8 7 )  i n v e s t i g a t e d  154 
p a t i e n t s  u s i n g  t h e  S p e i l b e r g e r  S t a t e - t r a i t  A n x i e t y  
I n v e n t o r y  ( S T A I - F o r m  Y) D u t c h  a d a p t a t i o n  t o  m e a s u r e  s t a t e  
a n d  t r a i t  a n x i e t y  a nd  t h e  D e p r e s s i o n  A d j e c t i v e  Che c k  L i s t  
( DACL) D u t c h  a d a p t a t i o n  t o  m e a s u r e  s t a t e  and  t r a i t  
d e p r e s s i o n ,  i n  p a t i e n t s  c o m p l a i n i n g  o f  a b u r n i n g  s e n s a t i o n  
o f  t h e  mout h .  The DACL i s  a q u e s t i o n n a i r e  d e s i g n e d  t o  
m e a s u r e  b o d i l y  a nd  s o m a t i c  r e a c t i o n s  t o  s t r e s s  and  t h e  
a u t h o r s  a l s o  u s e d  t h e  D u t c h  p e r s o n a l i t y  i n v e n t o r y  t o  
m e a s u r e  n e u r o t i c  l a b i l i t y ,  n e u r o s o m a t i c  l a b i l i t y  a n d  
i n t r o v e r s i o n  -  e x t r a v e r s i o n .  I t  i s  u n c l e a r  h o w e v e r
w h e t h e r  p a t i e n t s  w i t h  v i s i b l e  o r a l  c h a n g e s  we r e  a l s o  
i n c l u d e d  i n  t h i s  s t u d y  w h i c h  t h e r e f o r e  may n o t  s t r i c t l y
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h a v e  b e e n  o f  BMS p a t i e n t s .  N e v e r t h e l e s s  t h e  s t u d y  
c o n c l u d e d  t h a t  s t a t e  and  t r a i t  a n x i e t y  s c o r e s  we r e  
s i g n i f i c a n t l y  h i g h e r  t h a n  f o r  h e a l t h y  p e r s o n s ,  mean 
d e p r e s s i o n  s c o r e s  i n d i c a t e d  s e r i o u s  d e p r e s s i o n ,  and  t h e r e  
was a h i g h e r  f r e q u e n c y  o f  s o m a t i c  r e a c t i o n s  t o  s t r e s s  and  
h i g h e r  s c o r e s  f o r  n e u r o t i c i s m  a n d  n e u r o s o m a t i c  l a b i l i t y  
t h a n  i n  t h e  g e n e r a l  p o p u l a t i o n .
I n  a UK s t u d y  B r o w n i n g  e t  a l  ( 1 9 8 7 )  i n v e s t i g a t e d  
25 p a t i e n t s  w i t h  BMS u s i n g  t h e  Mo n t g o me r y  A s h b e r g  
D e p r e s s i o n  S c a l e  a n d  t h e  G e n e r a l  H e a l t h  Q u e s t i o n n a i r e  a n d  
c o m p a r e d  t h e m w i t h  a c o n t r o l  g r o u p  o f  25 p a t i e n t s  w i t h  a 
p a i n f u l  o r a l  c o n d i t i o n  f o r  w h i c h  t h e r e  was a n  i d e n t i f i a b l e  
o r g a n i c  c a u s e .  T h a t  p a p e r  c o n c l u d e d  t h a t  44% o f  BMS 
p a t i e n t s  ha d  a n  a s s o c i a t e d  p s y c h i a t r i c  d i s o r d e r  c o m p a r e d  
t o  16% i n  t h e  c o n t r o l  g r o u p .
E m o t i o n a l  s t r e s s  l e a d i n g  t o  c l e n c h i n g ,  g r i n d i n g  
a n d  o t h e r  p a r a f u n c t i o n a l  h a b i t s  c a u s i n g  d i s c o m f o r t  u n d e r  
d e n t u r e s  i s  d i s c u s s e d  i n  s e c t i o n  1 . 1 0 .
1 . 1 0  DENTURES
I n  c o m p l e t e  d e n t u r e  w e a r e r s  a d e s i g n  f a u l t  w h i c h  
i n c r e a s e s  t h e  l e v e l  o f  f u n c t i o n a l  s t r e s s  o r  w h i c h  
r e s t r i c t s  n o r m a l  f u n c t i o n  o f  t h e  c i r c u m o r a l  o r  l i n g u a l  
m u s c u l a t u r e  may l e a d  t o  a b u r n i n g  s e n s a t i o n  o f  t h e  o r a l  
mu c o s a  ( B a s k e r  e t  a l  1 9 7 8 ) .  Mai n  a n d  B a s k e r  ( 1 9 8 3 )  
r e p o r t e d  i n  t h e i r  s t u d y  o f  37 p a t i e n t s  c o m p l a i n i n g  o f  a 
b u r n i n g  mo u t h  t h a t  i n  50% o f  p a t i e n t s  t h e  c a u s a t i v e  f a c t o r  
i n  t h e  c o n d i t i o n  r e l a t e d  t o  e r r o r s  i n  d e n t u r e  d e s i g n .  
P r e v i o u s  s e c t i o n s  i n  t h i s  C h a p t e r  h a v e  h i g h l i g h t e d  how
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n o n - d e n t u r e  f a c t o r s  m i g h t  a l s o  g i v e  r i s e  t o  a b u r n i n g  
s e n s a t i o n  a f f e c t i n g  t h e  o r a l  c a v i t y .
S t a n s b e r r y  ( 1 9 2 8 )  c o n s i d e r e d  t h a t  when h e a l t h y
o r a l  t i s s u e s  b e g a n  t o  a t r o p h y  t h e  u n d e r l y i n g  c a u s e  m i g h t  
be a n u t r i t i o n a l  d e f i c i t  b r o u g h t  a b o u t  by  an  i m p a i r e d  
b l o o d  s u p p l y .  He h y p o t h e s i s e d  t h a t  t h e  o l d e r  t h e  p a t i e n t  
t h e  l e s s  r e a d i l y  t h e i r  o r a l  t i s s u e  c a n  a c c o mmo d a t e  t o
d e v i a t i o n s  f r o m  n o r m a l  a n d  t h e  l e s s  q u i c k l y  i t  
a c c o m m o d a t e s  t o  t h e  f u n c t i o n a l  l o a d  i m p a r t e d  by  d e n t u r e s .
C l e a r l y ,  t h e  o r a l  mu c o s a  o f  t h e  d e n t u r e  b e a r i n g  
a r e a s  c a n  be s u b j e c t e d  t o  s t r e s s e s  f o r  wh i c h  i t  was n o t
i n t e n d e d  ( S t  a n s b e r r y ,  1 928:  Thoms on.  1 9 6 8 a & b: Thomson.
1 9 7 1 ) .  The o r a l  mu c o s a  a s s u m e s  t h e  r o l e  o f  t h e
p e r i o d o n t a l  me mbr ane .  l o s t  on e x t r a c t i o n  o f  t h e  t e e t h ,  i n  
t r a n s f e r r i n g  t h e  f u n c t i o n a l  f o r c e s  t o  t h e  u n d e r l y i n g  b one  
( Thomson.  1 9 6 8 a ) .
The e f f e c t  o f  d e n t u r e  w e a r i n g  on t h e  o r a l
mu c o s a  h a s  b e e n  i n v e s t i g a t e d  h i s t o l o g i c a l l y  and  s hown 
c o n f l i c t i n g  f i n d i n g s  ( O s t l u n d . 1958:  H e d e g a r d . 1962:  Ka p u r
a n d  S h k l a r .  1963:  Van S c o t t e r  and  B o u c h e r .  1965:  T u r c k .  1965:
A l - A n i .  S h k l a r  a n d  Y u r k s t a s . 1966:  C a r l s s o n ,  T h i l a n d e r  a nd
H e d e g a r d ,  1 967;  Mar kov.  1 968:  Ne de l ma n ,  Gamer  a n d
B e r n i c k ,  1 970;  Mc Mi l l a n .  1 971 / 7 2 ;  Van Mews. P i n k s e - V e e n  and  
J a me s .  1 975:  J a n i  a n d  B h a r g a v a ,  1 976:  Wat s on ,  1 978:  a n d
Wa t s o n  a n d  M a c D o n a l d . 1 9 8 2 ) .  The r e a s o n s  f o r  t h e
c o n f l i c t i n g  f i n d i n g s  c a n  be a t t r i b u t e d  t o  t h e  v a r i a t i o n  i n  
b i o p s y  s i t e  c h o s e n ,  t h e  t y p e  and  d e s i g n  o f  d e n t u r e
p r o v i d e d  a n d  t h e  me t h o d  o f  m u c o s a l  s a m p l i n g  a nd  t i s s u e  
a n a l y s i s .  I n  one  s t u d y  P e n d l e t o n  ( 1 9 5 1 )  f o u n d  s i m i l a r
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m u c o s a l  c h a n g e s  i n  e d e n t u l o u s  a r e a s  o f  t h e  j a w s  i n  
p a t i e n t s  w h e t h e r  o r  n o t  t h e y  wor e  d e n t u r e s .
Wa t s o n  ( 1 9 7 8 )  i n  a s m a l l  s t u d y  o f  p o s t - m o r t e m  
s u b j e c t s  s h o we d  t h a t  t h e  m o r p h o l o g y  o f  t h e  o r a l  e p i t h e l i u m  
was mos t  v a r i a b l e  i n  t h e  r e g i o n  o f  t h e  a l v e o l a r  c r e s t .  
He a l s o  s h o we d  t h a t  t h e  s u r f a c e  c o n t o u r  v a r i e d  mos t  i n  t h e  
r e g i o n  o f  t h e  p a l a t a l  r u g a e ,  a n d  t h e r e f o r e  c h o s e  t o  
a n a l y s e  t h e  mu c o s a  i n  t h e  f i r s t  m o l a r  r e g i o n  b e t w e e n  t h e  
a l v e o l a r  c r e s t  a nd  t h e  m i d l i n e .  T h i s  s i t e  was u s e d  i n
t h e  i n v e s t i g a t i o n s  o f  Van S c o t t e r  a n d  B o u c h e r  ( 1 9 6 5 ) :  Van
Mews e t  a l  ( 1 9 7 5 ) :  J a n i  a n d  B h a r g a v a  ( 1 9 7 6 ) ;  and  Wa t s o n
a n d  Ma c Do n a l d  ( 1 9 8 2 ) .  Wa t s o n  ( 1 9 7 8 )  s howe d  t h a t  i n  t h e  
n o n - d e n t u r e  b e a r i n g  mu c o s a  o f  h e a l t h y  m a l e s ,  e p i t h e l i a l  
t h i c k n e s s  i n c r e a s e d  w i t h  a g e ,  t h e  r a t i o  o f  b a s e m e n t  
me mbr ane  l e n g t h  t o  s u r f a c e  l e n g t h  was n o t  r e l a t e d  t o  a ge  
a n d  t h e  t h i c k n e s s  o f  t h e  s t r a t u m  c o r n e u m  i n c r e a s e d  w i t h  
a g e .  Wh e r e a s  w e a r i n g  d e n t u r e s  p r e v e n t e d  t h e  age  r e l a t e d  
i n c r e a s e  i n  t h i c k n e s s  o f  t h e  e p i t h e l i u m  and  o f  t h e  s t r a t u m  
c o r n e u m.  t h e r e  was a r e d u c t i o n  i n  t h e  r a t i o  o f  b a s e m e n t  
me mbr ane  l e n g t h  t o  s u r f a c e  l e n g t h  r e l a t e d  t o  l e n g t h  o f  
d e n t u r e  e x p e r i e n c e  and  k e r a t i n i z a t i o n  t e n d e d  t o  c h a n g e  
f r o m  c o m p l e t e  o r t h o k e r a t o s i s  t o  i n c o m p l e t e  o r t h o k e r a t o s i s .  
T h e s e  c h a n g e s  we r e  e v i d e n t  1 y e a r  a f t e r  i n s e r t i o n  o f  
c o m p l e t e  d e n t u r e s  i n  p a t i e n t s  w i t h  no p r e v i o u s  d e n t u r e  
e x p e r i  e n c e .
A d d i t i o n a l l y  Wa t s o n  a n d  Ma c Dona l d  ( 1 9 8 2 )  s howe d  i n  
h e a l t h y  a d u l t  m a l e s  t h a t  t h e r e  was no e f f e c t  on e p i t h e l i a l  
t h i c k n e s s ,  e p i t h e l i a l  m o r p h o l o g y ,  s t r a t u m  c o r n e u m
t h i c k n e s s ,  o r  d e g r e e  o f  k e r a t i n i z a t i o n  by  s m o k i n g  i n  b o t h
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d e n t u r e  w e a r e r s  and  non  d e n t u r e  w e a r e r s .  They  s u g g e s t e d  
t h a t  a f l a t t e r  b a s e m e n t  me mbr ane  i n  d e n t u r e  w e a r e r s
i n d i c a t e d  an  a d a p t i v e  c h a n g e  t o  s u r f a c e  l o a d i n g ,  and  t h e  
d e n t u r e  p r o d u c e d  a t h i n n e r  l e s s  h i g h l y  k e r a t i n i z e d  s t r a t u m  
c o r n e u m.  Van Mews e t  a l  ( 1 9 7 5 )  i n v e s t i g a t e d  b o t h  ma l e  and  
f e m a l e  a d u l t  s u b j e c t s  a n d  p r o d u c e d  s i m i l a r  f i n d i n g s  
r e g a r d i n g  t h e  e f f e c t  o f  d e n t u r e  w e a r i n g  on t h e  e p i t h e l i u m -  
c o n n e c t i v e  t i s s u e  i n t e r f a c e .  Howe ve r  t h e y  s howe d  no
d i f f e r e n c e s  i n  t h i c k n e s s  o f  e p i t h e l i u m  b e t w e e n  d e n t u r e  
w e a r e r s  and  n o n - d e n t u r e  w e a r e r s .  J a n i  and  B h a r g a r a
( 1 9 7 6 )  u s i n g  a d u l t  ma l e  s u b j e c t s  w i t h  no s y s t e m i c
c o n d i t i o n s  l i k e l y  t o  a f f e c t  t h e  o r a l  mu c o s a  s t u d i e d  t h e  
e f f e c t s  o f  w e l l  c o n s t r u c t e d  d e n t u r e s  on muc os a  n o t
p r e v i o u s l y  s u b j e c t e d  t o  d e n t u r e  w e a r i n g .  They  s howe d
t h a t  t h e r e  was a n  i n c r e a s e  i n  t h i c k n e s s  o f  e p i t h e l i u m  w i t h  
a n  i n c r e a s e  i n  t h e  k e r a t i n  l a y e r  i n  d e n t u r e  w e a r e r s .  Van 
S c o t t e r  and  B o u c h e r  ( 1 9 6 5 )  i n v e s t i g a t e d  ma l e  p o s t - m o r t e m
s u b j e c t s  a n d  f o u n d  no d i r e c t  c o r r e l a t i o n  b e t w e e n  age  a nd  
t h i c k n e s s  o f  s t r a t u m  c o r n e u m  o r  b e t w e e n  t h e  t h i c k n e s s  o f  
t h e  k e r a t i n  l a y e r  a n d  l e n g t h  o f  t i m e  t h e  d e n t u r e  was worn.
The c r e s t  o f  t h e  m a x i l l a r y  a l v e o l a r  r i d g e  was 
i n v e s t i g a t e d  by  Ka pur  a n d  S h k l a r  ( 1 9 6 3 ) ;  T u r c k  ( 1 9 6 5 )  and  
Ne d e l ma n  e t  a l  ( 1 9 7 0 ) .  Ka p u r  a nd  S h k l a r  ( 1 9 6 3 )  s howe d
t h a t  on e x a m i n i n g  b i o p s i e s  f r o m  t h e  p r e m o l a r  r e g i o n  b e f o r e  
a n d  t w e l v e  weeks  a f t e r  i m m e d i a t e  d e n t u r e  i n s e r t i o n  t h e r e  
was an  i n c r e a s e  i n  w i d t h  o f  t h e  s t r a t u m  c or neum.  
P a r a k e r a t o s i s  c h a n g e d  t o  h y p e r k e r a t o s i s  a n d  t h e r e  was a 
r e d u c t i o n  i n  t h e  c o n n e c t i v e  t i s s u e  i n f i l t r a t e .  Th e y  
c o n c l u d e d  t h a t  d e n t u r e s  s t i m u l a t e d  k e r a t i n i z a t i o n .  No
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i n d i c a t i o n  o f  t h e  s e x  o f  t h e i r  s u b j e c t s  was g i v e n .  T u r c k
( 1 9 6 5 )  s t u d i e d  p a r t i a l l y  d e n t a t e  p a t i e n t s  o v e r  50 y e a r s  o f  
a g e  o f  b o t h  s e x e s  w i t h  no s y s t e m i c  d i s e a s e .  He e x a m i n e d
t h e  mu c o s a  f r o m  e d e n t u l o u s  r i d g e s  o f  p a t i e n t s  who had  and  
who h a d  n o t  wor n  p a r t i a l  d e n t u r e s  and  f r o m  t i s s u e  
s u r r o u n d i n g  n a t u r a l  t e e t h .  The e p i t h e l i a l  t h i c k n e s s  f r o m  
t h e  c r e s t  o f  t h e  r i d g e  d i d  n o t  d i f f e r  i n  n o n - d e n t u r e  o r  
d e n t u r e  w e a r i n g  p a t i e n t s .  T h e r e  was h o w e v e r  v a r i a t i o n  i n  
k e r a t i n i z a t i o n  i n  e d e n t u l o u s  n o n - d e n t u r e  s u p p o r t i n g  
r i d g e s .  The b a s e m e n t  me mbr a ne  i n  t h e  e d e n t u l o u s  a r e a s  
w i t h  o r  w i t h o u t  d e n t u r e s  s h o we d  ma r k e d  i r r e g u l a r i t i e s  e v e n  
when t h e  e p i t h e l i u m  was f u l l y  k e r a t i n i z e d  and  t h e  
u n d e r l y i n g  c o n n e c t i v e  t i s s u e  was n o t  i n f l a m m e d .  T h e r e  was 
n o r m a l l y  a m i l d  c e l l u l a r  i n f i l t r a t e  i n  b o t h  n o n - d e n t u r e  
a n d  d e n t u r e  b e a r i n g  e d e n t u l o u s  a r e a s .  A g e i n g  and  w e a r i n g  
w e l l  f i t t i n g  d e n t u r e s  d i d  n o t  s e e m t o  i n f l u e n c e  t h e  g r o s s  
h i s t o l o g i c  p i c t u r e .  I l l - f i t t i n g  d e n t u r e s  h o w e v e r  c a u s e d  
l a c k  o f  k e r a t i n i z a t i o n  an  i r r e g u l a r  s h a p e  t o  t h e  b a s e m e n t  
me mbr ane  a n d  t h i c k e n i n g  o f  t h e  e p i t h e l i u m .  The c o n n e c t i v e  
t i s s u e  a l s o  s howe d  a l l  t h e  c h a r a c t e r i s t i c  s i g n s  o f  c h r o n i c  
i  n f  1 amma t  i  on.
Ne d e l ma n  e t  a l  ( 1 9 7 0 )  s t u d i e d  ma l e  and  f e m a l e  
p a t i e n t s  a g e d  b e t w e e n  31 a n d  80 y e a r s .  Th e y  f o u n d  c h r o n i c  
i n f i l t r a t i o n  o f  l y m p h o c y t e s  a n d  p l a s m a  c e l l s  i n  t h e  l a m i n a  
p r o p r i a  o f  e d e n t u l o u s  n o n - d e n t u r e  b e a r i n g  s p e c i m e n s  
r e g a r d l e s s  o f  a g e  s e x  o r  d u r a t i o n  o f  t h e  e d e n t u l o u s  
c o n d i t i o n .  I n s e r t i o n  o f  d e n t u r e s  r e s u l t e d  i n  a d e c r e a s e  
o f  t h e  c e l l u l a r  i n f i l t r a t e .  I n  n o n - d e n t u r e  b e a r i n g
muc os a ,  t h e  s t r a t u m  c o r n e u m  be c a me  t h i c k e r ,  b u t  t h e
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t h i c k n e s s  was d e p e n d e n t  u pon  t h e  l e n g t h  o f  t i m e  t h e  mu c o s a  
was e d e n t u l o u s .  Th e y  a l s o  s h o we d  t h a t  t h e  i n s e r t i o n  and  
w e a r i n g  o f  a d e n t u r e  r e d u c e d  t h e  t h i c k n e s s  o f  t h e  s t r a t u m  
c o r n e u m.
H e d e g a r d  ( 1 9 6 2 )  a n d  C a r l s s o n  e t  a l  ( 1 9 6 7 )  e x a m i n e d  
l a b i a l  mu c o s a  i n  t h e  u p p e r  c e n t r a l  i n c i s o r  r e g i o n .  
H e d e g a r d  ( 1 9 6 2 )  s t u d i e d  t h e  mu c o s a  o f  h e a l t h y  p a t i e n t s  who 
h a d  n o t  p r e v i o u s l y  wor n  a p a r t i a l  d e n t u r e ,  and  c o m p a r e d  
t h i s  w i t h  b i o p s y  s p e c i m e n s  o f  p a t i e n t s  who e i t h e r  h a d  an  
i m m e d i a t e  d e n t u r e  i n s e r t e d  o r  p a t i e n t s  w i t h  no d e n t u r e  
p r o v i d e d  a f t e r  t h e  e x t r a c t i o n  o f  t h e  c e n t r a l  i n c i s o r s .  
He r e p o r t e d  t h a t  t h e  p a t i e n t s  w i t h o u t  d e n t u r e s  s h o we d  
n o r m a l  k e r a t i n i z a t i o n  o f  t h e  muc os a .  I n  t h e  g r o u p  w i t h  
i m m e d i a t e  d e n t u r e s  t h e  s t r a t u m  c o r n e u m  ha d  a p a r a k e r a t o t i c  
a p p e a r a n c e  and  t h e  l a m i n a  p r o p r i a  ha d  a h i g h  l e v e l  o f  
c e l l u l a r  i n f i l t r a t i o n  c o m p a r e d  w i t h  t h e  n o n - d e n t u r e  g r o u p  
who s h o we d  l i t t l e  s u b e p i t h e l i a l  i n f l a m m a t i o n  t h r e e  mo n t h s  
a f t e r  t o o t h  e x t r a c t i o n .  C a r l s s o n  e t  a l  ( 1 9 6 7 )  s t u d i e d
t h e  o r a l  muc os a  o f  h e a l t h y  men a n d  women a g e d  b e t  ween 20 
a n d  62 y e a r s .  Th e y  d e m o n s t r a t e d  a r e d u c t i o n  i n  
k e r a t i n i z a t i o n  o f  t h e  o r a l  e p i t h e l i u m  i n  some p a t i e n t s  and  
i n c r e a s e d  i n f l a m m a t o r y  r e a c t i o n  i n  t h e  s u b e p i t h e l i a l  
c o n n e c t i v e  t i s s u e  i n  some o f  t h e i r  i m m e d i a t e  d e n t u r e  g r o u p  
w h i l e  h i s t o l o g i c a l  c h a n g e s  i n  t h e  mu c o s a  o f  t h e  n o n ­
d e n t u r e  g r o u p  we r e  n e g l i g i b l e .
I n  a f u r t h e r  h i s t o l o g i c a l  s t u d y  o f  a d i f f e r e n t  
s i t e  o f  t h e  o r a l  mu c o s a  O s t l u n d  ( 1 9 5 8 )  i n v e s t i g a t e d  
b i o p s y  s p e c i m e n s  f r o m  t h e  h a r d  p a l a t e  i n  t h e  r e g i o n  o f  
t h e  v i b r a t i n g  l i n e  i n  ma l e  a n d  f e m a l e  s u b j e c t s .  I n  m a l e s
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t h e  p a l a t a l  muc os a  was q u a l i t i v e l y  s l i g h t l y  t h i c k e r  t h a n  
f e m a l e s .  H e a r i n g  d e n t u r e s  c a u s e d  t h i n n i n g  o f  t h e
s t r a t e u m  c o r n e u m  and  p a r a k e r a t o s i s  d e v e l o p e d .
E x f o l i a t e  c y t o l o g y  was u s e d  b y  A l - A n i  e t  a l
( 1 9 6 6 ) ;  Ma r k o v  ( 1 9 6 8 ) ;  a n d  M c M i l l a n  ( 1 9 7 1 / 1 9 7 2 )  t o
i n v e s t i g a t e  m u c o s a l  c h a n g e s .  A l - A n i  e t  a l  ( 1 9 6 6 )  e x a m i n e d  
m u c o s a l  b i o p s i e s  f r o m  men a n d  women a g e d  b e t w e e n  11 and  85 
y e a r s  a n d  c o m p a r e d  d e n t u r e  w e a r e r s  w i t h  n o n - d e n t u r e  
w e a r e r s .  B i o p s y  s i t e s  i n v e s t i g a t e d  we r e  t h e  h a r d  p a l a t e
a n d  l e f t  a n d  r i g h t  b u c c a l  mu c o s a  a n d  t h e y  f o u n d  no
s i g n i f i c a n t  d i f f e r e n c e s  i n  t h e  o r a l  mu c o s a  b e t w e e n  s m o k e r s  
a n d  non  s m o k e r s .  The p a l a t a l  b u t  n o t  t h e  b u c c a l  mu c o s a  
was a f f e c t e d  by  d e n t u r e  w e a r i n g ,  t h e r e  b e i n g  a d e c r e a s e  i n  
k e r a t i n i z a t i o n  i n  t h e  p a l a t a l  t i s s u e s .  Mar kov  ( 1 9 6 8 )  
i n v e s t i g a t e d  ma l e  a nd  f e m a l e  p a t i e n t s ,  a nd  c o n c l u d e d  t h a t  
t h e  d e g r e e  o f  k e r a t i n i z a t i o n  o f  o r a l  mu c o s a  u n d e r  d e n t u r e s  
i s  i n v e r s e l y  p r o p o r t i o n a l  t o  t h e  l e n g t h  o f  t i m e  d e n t u r e s  
we r e  worn,  t h e r e  b e i n g  a g r e a t e r  d e g r e e  o f  k e r a t i n i z a t i o n  
i n  men t h a n  women.  K e r a t i n i z a t i o n  was n o t  c o r r e l a t e d  w i t h  
a g e ,  b u t  t h e  d e g r e e  o f  k e r a t i n i z a t i o n  was g r e a t e r  i n
s m o k e r s  t h a n  n o n - s m o k e r s .  I n  a d d i t i o n  k e r a t i n i z a t i o n  was
n o t e d  t o  be i n c r e a s e d  i f  d e n t u r e s  we r e  r e mo v e d  a t  n i g h t .
D i f f e r i n g  h i s t o l o g i c a l  c h a n g e s  we r e  f o u n d  i n  t h e  
s t u d i e s  o f  Mc M i l l a n  ( 1 9 7 1 / 1 9 7 2 )  who s a m p l e d  p a l a t a l  t i s s u e  
i n  m a l e s  a n d  f e m a l e s  a g e d  b e t w e e e n  3 a nd  77 y e a r s .  He 
c o n c l u d e d  t h a t  t h e  t i s s u e  r e s p o n s e  t o  d e n t u r e  w e a r i n g  was 
v a r i a b l e  b e t w e e n  i n d i v i d u a l s  a n d  n o t  r e l a t e d  t o  t h e  
c l i n i c a l  a p p e a r a n c e  o f  t h e  mu c o s a .  I n  a d d i t i o n ,  u n d e r  
d e n t u r e s  t h e  m u c o s a l  s u r f a c e  may be a s  w e l l  k e r a t i n i z e d  a s
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when no d e n t u r e s  we r e  worn.  The r e d u c t i o n  i n  p a l a t a l  
k e r a t i n i z a t i o n  u n d e r  d e n t u r e s  was c o n s i d e r e d  t o  be r e l a t e d  
n e i t h e r  t o  t h e  a g e  o f  t h e  s u b j e c t  n o r  t o  t h e  l e n g t h  o f  
t i m e  f o r  w h i c h  d e n t u r e s  we r e  worn.
I t  wo u l d  a p p e a r  t h e r e f o r e  t h a t  t h e  e f f e c t s  o f  
d e n t u r e  w e a r i n g  p e r  s e  on t h e  h i s t o l o g y  o f  u n d e r l y i n g  
mu c o s a  a r e  s t i l l  s o me wh a t  e q u i v o c a l .  N e v e r t h e l e s s
h i s t o l o g y  a p p e a r a n c e  may h a v e  l i t t l e  r e l a t i o n s h i p  t o  
c l i n i c a l  s ympt oms .  Howe ve r  t h e r e  i s  much e v i d e n c e  t o  
s u p p o r t  t h e  c o mme n t s  o f  B a s k e r  e t  a l  ( 1 9 7 8 )  t h a t  i n  
c o m p l e t e  d e n t u r e  w e a r e r s  a d e s i g n  f a u l t  w h i c h  i n c r e a s e s  
t h e  l e v e l  o f  f u n c t i o n a l  s t r e s s  o r  wh i c h  r e s t r i c t s  n o r m a l  
f u n c t i o n  o f  t h e  c i r c u m o r a l  o r  l i n g u a l  m u s c u l a t u r e  may w e l l  
p r o m o t e  a b u r n i n g  s e n s a t i o n .
Wr i g h t  ( 1 9 2 9 )  s u g g e s t e d  t h a t  t h e  c a u s e  o f  a 
b u r n i n g  s e n s a t i o n  u n d e r  a d e n t u r e  c a n  be r e l a t e d  t o  an  
u n b a l a n c e d  o c c l u s i o n  d i s t u r b i n g  t h e  s o f t  t i s s u e s  and  
c o r r e c t i o n  o f  t h e  f a u l t  c a n  r e l i e v e  t h e  p a t i e n t ' s
d i s c o m f o r t .  Wr i g h t  ( 1 9 3 3 )  f u r t h e r  c o mme n t e d  t h a t  a n y
d e n t u r e  mu s t  be c o r r e c t l y  made t o  m a i n t a i n  t h e  h e a l t h  o f  
t h e  u n d e r l y i n g  mucous  membr ane .
P e n d l e t o n  a nd  G l u p k e r  ( 1 9 3 5 )  and  P e n d l e t o n  ( 1 9 3 7 )  
c o n c l u d e d  t h a t  t h e  t i s s u e s  o f  t h e  mo u t h  r e a c t e d  f a v o u r a b l y  
t o  a r t i f i c i a l  d e n t u r e s  i n  t h o s e  r e g i o n s  r e c e i v i n g  a w e l l  
d i s t r i b u t e d  l o a d  f r o m  t h e  f u n c t i o n a l  s t r e s s e s  and  
u n f a v o u r a b l y  i n  t h o s e  a r e a s  wh e r e  t h e  l o a d  was l e s s  w e l l  
d i  s t  r  i b u t  ed.
Thomson  ( 1 9 6 8 b )  d e s c r i b e d  i n t o l e r a n c e  t o  d e n t u r e s  
i n  t h e  a b s e n c e  o f  o b v i o u s  c l i n i c a l  s i g n s .  He d e s c r i b e d
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t h e  d i s c o m f o r t  a s  v a r y i n g  f r o m  a c o n t i n u o u s  i r r i t a t i o n  o f  
t h e  s o f t  t i s s u e s  t o  a p a i n  o f  a t h r o b b i n g  o r  b u r n i n g  
n a t u r e .  The d i s c o m f o r t  c o u l d  be l o c a l i s e d .  v a r i a b l e  i n  
l o c a t i o n  o r  d i f f u s e  w i t h i n  t h e  d e n t u r e - b e a r i n g  a r e a s  o f  
t h e  mo u t h  t h e  mos t  common s i t e s  b e i n g  t h e  c r e s t s  o f  t h e  
a l v e o l a r  r i d g e s  and  t h e  a n t e r i o r  p a r t  o f  t h e  p a l a t e .  
I r r i t a t i o n  o f  t h e  t o n g u e  and  l i n i n g  mu c o s a  o f  t h e  l i p s  was 
s o m e t i m e s  a n  a c c o m p a n y i n g  f e a t u r e .  The s ympt oms  a p p e a r e d  
w i t h i n  p e r i o d s  r a n g i n g  f r o m  a f e w m i n u t e s  t o  s e v e r a l  h o u r s  
a f t e r  t h e  d e n t u r e s  we r e  i n s e r t e d  and  we r e  r e l i e v e d  by  
r e m o v i n g  t h e  d e n t u r e s .  P a t i e n t s  t e n d e d  t o  r e mo v e  t h e i r  
d e n t u r e s  when t h e  d i s c o m f o r t  be c a me  i n t o l e r a b l e  and  when 
s o c i a l  c i r c u m s t a n c e s  a l l o w e d .  Thomson ( 1 9 6 8 b )  a l s o
d e s c r i b e d  e x c e s s i v e  l o a d i n g  o f  t h e  d e n t u r e - s u p p o r t i n g  
t i s s u e s  a s  t h e  b a s i c  c a u s e  o f  t h e s e  s ympt oms  a l t h o u g h
s y s t e m i c  f a c t o r s  may c o n t r i b u t e  t o  l o w e r e d  r e s i s t a n c e  t o  
i r r i t a t i n g  p r o c e s s e s  i n  t h e  s u p p o r t i n g  o r a l  t i s s u e s .
E x c e s s i v e  l o a d i n g  o f  t h e  d e n t u r e - b e a r i n g  t i s s u e s  
c o u l d  be b r o u g h t  a b o u t  e i t h e r  by  d e n t u r e  d e s i g n  f a u l t s  o r  
a s  a r e s u l t  o f  e x c e s s i v e  n o n - f u n c t i o n a l  l o a d i n g  o f  t h e  
d e n t u r e s  o r  b.y a c o m b i n a t i o n  o f  b o t h  t h e s e  f a c t o r s  
( Th o ms o n .  1 9 7 1 ) .  I n  c o n s e q u e n c e  Thomson ( 1 9 6 8 a )  s u g g e s t e d  
t h a t  t r e a t m e n t  s h o u l d  be a i me d  a t  d e a l i n g  w i t h  t h e
e x c e s s i v e  l o a d  o r  i m p r o v i n g  t h e  s u p p o r t i n g  t i s s u e s .
F a c t o r s  o t h e r  t h a n  d e n t u r e  d e s i g n  may a l s o
c o n t r i b u t e  t o  o v e r l o a d i n g  o f  t h e  o r a l  muc o s a  f o r  e x a m p l e  
e x c e s s i v e  n o n - f u n c t i o n a l  l o a d i n g  c a n  o c c u r  a s  a r e s u l t  o f  
c l e n c h i n g  o r  g r i n d i n g  o f  t h e  t e e t h  s o m e t i m e s  r e f e r r e d  t o  
a s  b r u x i s m .  T i s h l e r  ( 1 9 2 8 )  c o i n e d  t h e  t e r m  " o c c l u s a l
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h a b i t  n e u r o s i s ” i n  d e s c r i b i n g  g r i n d i n g  o r  p r e s s i n g  o f  t h e  
t e e t h  t o g e t h e r  w i t h  g r e a t  f o r c e  p r a c t i c e d  d u r i n g  s l e e p ,  
p e r i o d s  o f  w o r r y ,  e x c i t e m e n t  a n d  u n u s u a l  s t r e s s .  A l t h o u g h  
n o t  t h e  o n l y  c a u s e ,  t h e  c o n d i t i o n  c o u l d  p o s s i b l y  be due  t o  
a t r a u m a t i c  o c c l u s i o n  a d j u s t m e n t  o f  w h i c h  o f t e n  e l i m i n a t e d  
t h e  h a b i t .
Bo.yens ( 1940)  s u g g e s t e d  t h a t  p a t i e n t s  we r e  o f t e n  
n o t  a w a r e  o f  b r u x i s m  o r  c l e n c h i n g  a nd  o n l y  r e a l i z e d  i t  
when t h e y  h a d  b e e n  i n f o r m e d  o f  i t  by  t h e  d e n t i s t  o r  by 
t h e i r  a s s o c i a t e s .  A u t o s u g g e s t i o n  may be h e l p f u l  i n
e l i m i n a t i n g  n o c t u r n a l  h a b i t s .
L e o f  ( 1 9 4 4 )  b e l i e v e d  t h a t  n o r m a l  t o o t h  c o n t a c t  
o c c u r e d  d u r i n g  m a s t i c a t i o n  a n d  s w a l l o w i n g  o n l y .  He
a g r e e d  w i t h  t h e  s u g g e s t i o n  t h a t  t h e  p a t i e n t  was u s u a l l y  
u n a w a r e  o f  a c l e n c h i n g  h a b i t  b u t  t h a t  i t  o c c u r r e d  when 
t h e  p a t i e n t  was t i r e d  o r  a n g r y ,  e m o t i o n a l l y  d i s t u r b e d  o r  
c o n c e n t r a t i n g  on a wor k  p r o b l e m .  The p r o b l e m  was f u r t h e r  
c o mp o u n d e d  by  h a b i t s  s u c h  a s  l i p  b i t i n g ,  c h e e k  b i t i n g ,  
s u c k i n g  on t h e  t e e t h ,  s u c k i n g  o f  t h e  l i p s ,  c h e e k s  o r  
f i n g e r s ,  f i n g e r  n a i l  b i t i n g  a nd  p r e s s u r e  w i t h  t h e  t o n g u e  
on t h e  c h e e k s .  T r e a t m e n t  i n v o l v e d  ma k i n g  t h e  p a t i e n t
a w a r e  o f  t h e i r  h a b i t  i n c l u d i n g  i n f o r m i n g  t h e  f a m i l y  i n  
o r d e r  t o  p o i n t  o u t  t h e  h a b i t  a n d  t h u s  make u s e  o f  
c o n s c i o u s  c o n t r o l  t o  r e d u c e  c l e n c h i n g .  R e l a x a t i o n  b e f o r e  
s l e e p i n g  was u s e f u l  i n  r e d u c i n g  n o c t u r n a l  g r i n d i n g .  
K i m b a l l  ( 1 9 5 4 )  r e f e r r e d  t o  c l e n c h i n g  i n  c o m p l e t e  d e n t u r e  
w e a r e r s  a n d  s u g g e s t e d  o c c l u s a l  t r a u m a ,  i n c l u d i n g  an  
e x c e s s i v e  v e r t i c a l  c o m p o n e n t ,  was an  i m p o r t a n t
c o n t r i b u t i n g  f a c t o r .  I t  was p r o p o s e d  t h a t  s ympt oms  c o u l d
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be r e d u c e d  b.y u s i n g  f u l l y  e x t e n d e d  b a s e s  t o  s p r e a d  t h e  
l o a d  o v e r  a s  wi de  an  a r e a  a s  p o s s i b l e .
N a d l e r  ( 1 9 5 7 ) ,  P e r r y  e t  a l  ( 1 9 6 0 )  and  Thomson
( 1 9 7 1 )  h i g h l i g h t e d  t h e  i m p o r t a n c e  o f  s t r e s s ,  
c o n c e n t r a t i o n ,  s t u d y i n g  a n d  w a t c h i n g  t e l e v i s i o n  a s
o c c a s i o n s  when c l e n c h i n g  a n d  g r i n d i n g  may o c c u r .  The
a d d i t i o n a l  i n v o l v e m e n t  o f  h a b i t s  s u c h  a s  p i p e  and  p e n c i l  
c h e w i n g  we r e  a l s o  d i s c u s s e d .
S t r e s s  l e a d i n g  t o  i n c r e a s e d  m u s c u l a r  a c t i v i t y  
( Yemm, 1971)  and  h e n c e  i n c r e a s e d  c l e n c h i n g  h a v e  b e e n  
d e s c r i b e d  by  P e r r y  e t  a l  ( 1 9 6 0 )  a n d  Yemm ( 1 9 7 2 ) .
Wh e t h e r  t h e  o c c l u s a l  s u r f a c e s  o f  t e e t h  c o n t a c t  
d u r i n g  n o r m a l  f u n c t i o n  h a s  b e e n  t h e  s u b j e c t  o f  some 
d i s p u t e ,  G o t t l i e b  ( 1 9 4 7 )  f o u n d  t h a t  n a t u r a l  t e e t h  
f u n c t i o n e d  f o r  l e s s  t h a n  1 h o u r / d a y .  J a n k e l s o n  ( 1 9 5 3 )
s u g g e s t e d  t h a t  t e e t h  do n o t  c o n t a c t  d u r i n g  m a s t i c a t i o n  
o n l y  on d e g l u t i t i o n .
Y u r k s t a s  and  Eme r s o n  ( 1 9 5 4 ) ,  A n d e r s o n  and  P i c t o n  
( 1 9 5 7 ) .  S h e p p a r d  a nd  Ma r kus  ( 1962)  a n d  Br e we r  ( 1963)  
s h o we d  t h a t  c o m p l e t e  d e n t u r e s  d i d  c o n t a c t  on c h e w i n g .  
B r e w e r  ( 1 9 6 3 )  f u r t h e r  s h o we d  t h a t  t h e  t y p e  o f  c o n t a c t  
v a r i e d  w i t h  t h e  j a w r e l a t i o n s h i p ,  c u s p  f o r m,  o c c l u s i o n  a nd  
t y p e  o f  f o o d  e a t e n .  N o n - m a s t i c a t i n g  w a k i n g  c o n t a c t s  
v a r i e d  f r o m  150 p e r  h o u r  i n  some p a t i e n t s  t o  1 , 5 0 0  p e r  
h o u r  i n  o t h e r s .  S l e e p i n g  c o n t a c t s  t o t a l l e d  3 t o  15 
m i n u t e s  p e r  n i g h t  f o r  some p a t i e n t s  t o  a s  much a s  2 h o u r s  
30 m i n u t e s  i n  o t h e r s .  S h e p p a r d  a nd  Mar kus  ( 1 9 6 2 )  f o u n d  
t h a t  a c t u a l  t o o t h  c o n t a c t  d i d  n o t  e x c e e d  1 1 . 7  m i n u t e s  p e r  
day.
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Thomson ( 1 9 6 5 )  d e s c r i b e d  a t t r i t i o n  o f  a c r y l i c  
t e e t h  on c o m p l e t e  d e n t u r e s  o f  p a t i e n t s  who h a b i t u a l l y  
g r i n d  o r  c l e n c h  t h e i r  t e e t h  a s  w e a r  c h a r a c t e r i z e d  by s h a r p  
a n g l e s  a nd  f l a t  p o l i s h e d  f a c e t s  on t h e  o c c l u s a l  s u r f a c e s  
w h i c h  was v e r y  d i f f e r e n t  f r o m  t h e  we a r  c a u s e d  by f u n c t i o n  
d u r i n g  m a s t i c a t i o n .  T h i s  c l e n c h i n g  we a r  p a t t e r n  was o f t e n  
a s s o c i a t e d  w i t h  l o a d s  i n  e x c e s s  o f  t h e  t i s s u e  t o l e r a n c e  
r e s u l t i n g  i n  s o r e n e s s  o f  t h e  s u p p o r t i n g  t i s s u e s .  Thomson 
( 1 9 6 8 a )  d e s c r i b e d  t h e s e  p o l i s h e d  f a c e t s  a s  an i n d i c a t i o n  
o f  a t o o t h - g r i n d i n g  h a b i t .
G e n e r a l i z e d  d i s c o m f o r t  o f  t h e  d e n t u r e - b e a r i n g  
t i s s u e s  c a n  be r e d u c e d  by  p a y i n g  a t t e n t i o n  t o  c e r t a i n  
d e s i g n  f e a t u r e s  o f  c o m p l e t e  d e n t u r e s .  The l o a d
t r a n s m i t t e d  t o  t h e  t i s s u e s  d u r i n g  m a s t i c a t i o n  c a n  be 
d e c r e a s e d  by  r e d u c i n g  t h e  a r e a  o f  t h e  o c c l u s a l  t a b l e  s o  
t h a t  s m a l l e r  a m o u n t s  o f  f o o d  a r e  c o n t a c t e d  and  l e s s  
m a s t i c a t o r y  wor k  i s  r e q u i r e d  ( Ra p p .  1954:  F r e c h e t t e .  1955:
Kydd.  1956:  Mumford and  S t o r e r .  1962:  Wehner ,  H i c k e y  and
B o u c h e r .  1967:  Or t man .  1971:  B e a r n ,  1973:  Roedema,
1976:  Roedema.  1 9 7 9 ) .  I n  t h i s  c o n t e x t ,  n a r r o w  p o s t e r i o r
t e e t h  p e n e t r a t e  f o o d  more  e a s i l y  ( Th o ms o n .  1968a )  and  t h u s  
may h e l p  t o  r e d u c e  t r a n s m i t t e d  m a s t i c a t o r y  l o a d s .
A n o t h e r  f a c t o r  w h i c h  c a n  l e a d  t o  o v e r l o a d i n g  o f  
o r a l  d e n t u r e  b e a r i n g  t i s s u e s  i s  l a c k  o f  f r e e w a y  s p a c e  due  
t o  e x c e s s i v e  o c c l u s a l  f a c e  h e i g h t .  ( K i m b a l l .  1954:
Laws on,  1959;  Mack,  1964;  Thomson,  1968 ( a) ; Thomson,  
1968  ( b ) : H i c k e y  e t  a l ,  1 9 8 5 ) .
E x c e s s i v e  l o a d i n g  o f  t h e  d e n t u r e  b e a r i n g  t i s s u e s  
c a n  be m i n i m i s e d  by r e d i s t r i b u t i n g  t h e  l o a d  by  u t i l i z i i n g
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t h e  maximum m u c o s a l  s u p p o r t i n g  a r e a  t h a t  t h e  a n a t o m y  o f
t h e  mo u t h  w i l l  a l l o w ,  t h u s  r e d u c i n g  m a s t i c a t o r y  l o a d  p e r
u n i t  a r e a .  ( K i m b a l l ,  1954;  Laws on ,  1959;  Mumford and
S t o r e r ,  1962;  Thomson,  1 9 6 8 a ;  Thomson,  1971;  B r i t i s h  
S o c i e t y  f o r  t h e  S t u d y  o f  P r o s t h e t i c  D e n t i s t r y ,  1 9 8 1 ) .  
La ws o n  ( 1 9 5 9 )  r e v i e w i n g  d e s i g n  e r r o r s  i n  c a s e s  o f  c o m p l e t e  
d e n t u r e  f a i l u r e  s h o we d  t h a t  u n d e r - e x t e n s i o n  o f  t h e  b a s e s  
was t h e  c o mmo n e s t  e r r o r  a n d  c o mme n t e d  t h a t  v e r y  f e w 
d e n t u r e s  u t i l i z e d  more  t h a n  a s m a l l  f r a c t i o n  o f  t h e  
s u p p o r t i n g  a r e a  a v a i l a b l e .  I n  many c a s e s  t h e  a r e a s  c o u l d  
h a v e  b e e n  d o u b l e d .  Thoms on  ( 1 9 6 7 )  r e p o r t e d  t h a t  an
i n c r e a s e  i n  s u p p o r t  a r e a  o f  50% c o u l d  be a c h i e v e d  i n  
c o m p l e t e  d e n t u r e s  w i t h  u n d e r e x t e n d e d  b a s e s .
Thomson ( 1 9 7 1 )  h i g h l i g h t e d  t h e  a n a t o m i c a l  
u n s u i t a b i l i t y  o f  t h e  o r a l  t i s s u e s  u s e d  t o  s u p p o r t  c o m p l e t e  
d e n t u r e s .  I n  n o r m a l  f u n c t i o n ,  no h e a v y  l o a d  i s  p l a c e d
u p o n  t h e  o r a l  e p i t h e l i u m .  Wi t h  c o m p l e t e  d e n t u r e s  t h e
o r a l  e p i t h e l i u m  i s  made t o  s e r v e  t h e  same p u r p o s e  a s  t h e  
p e r i o d o n t a l  membr ane  w h i c h  was a d a p t e d  t o  p r o v i d e  s u p p o r t  
f o r  n a t u r a l  t e e t h .  Thoms on  ( 1 9 6 7 )  m e a s u r e d  t h e  d e n t u r e
s u p p o r t  a r e a  a v a i l a b l e  i n  20 e d e n t u l o u s  p a t i e n t s  s e l e c t e d  
a t  r andom.  The mean d e n t u r e - b e a r i n g  a r e a  i n  t h e  e d e n t u l o u s  
m a x i l l a  was 2 2 . 9 6 c m 2 a n d  1 2 . 2 5 c m 2 i n  t h e  m a n d i b l e .  
Wa t t  e t  a l  ( 1 9 5 8 )  m e a s u r e d  t h e  a mo u n t  o f  p e r i o d o n t a l
me mbr ane  a v a i l a b l e  f o r  s u p p o r t  i n  e a c h  j aw.  T h e i r  s a m p l e  
s h o we d  t h a t  i n  b o t h  t h e  m a x i l l a  a nd  m a n d i b l e  45cm2 was 
a v a i l a b l e .  T h i s  h i g h l i g h t s  t h e  s u p p o r t  d e f i c i t  f o r
c o m p l e t e  d e n t u r e s  when t h e s e  f i g u r e s  a r e  c o m p a r e d  t o  t h o s e  
o f  Thomson ( 1 9 6 7 ) ,  p a r t i c u l a r l y  when t h e  m a n d i b l e  i s
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c o n s i  d e r e d .
B e t t e r  l o a d  d i s t r i b u t i o n  m i g h t  be a c h i e v e d  by 
r e l i e f  o f  c e r t a i n  a r e a s  ( K i m b a l l ,  1954;  Thomson,  1 9 6 8 ( a ) ;  
Thomson,  1 9 7 1 ) ,  t h e  u s e  o f  r e s i l i e n t  l i n e r s  ( K i m b a l l ,  
1954 ;  S t o r e r ,  1962;  B a t e s  a n d  S m i t h ,  1965;  Thomson,  
1971 ;  M a k i l a ,  1976;  S c h m i d t  a n d  S mi t h ,  1 9 8 3 ) ,  o r  
s e l e c t i v e  i m p r e s s i o n  t e c h n i q u e s  ( Th o ms o n ,  1971;  Wat t  a nd  
Ma c Gr e g o r ,  1 9 8 3 ) .
1 . 1 1  CONCLUSIONS
Much o f  t h e  e v i d e n c e  p r e s e n t e d  i n  t h i s  C h a p t e r  f o r  
t h e  r o l e  o f  a e t i o l o g i c a l  f a c t o r s  i n  t h e  c o m p l a i n t  o f  a 
b u r n i n g  s e n s a t i o n  o f  t h e  mo u t h  i s  c o n f l i c t i n g .  I t  i s
l i k e l y  t h a t  t h i s  i s  due  i n  p a r t  t o  b u r n i n g  mou t h  s ympt oms  
i n  an  i n d i v i d u a l  p a t i e n t  b e i n g  m u l t i f a c t o r i a l .  Al s o ,
some a u t h o r s  r a t h e r  t h a n  i n v e s t i g a t i n g  t h e  f u l l  r a n g e  o f  
p r e v i o u s l y  known a e t i o l o g i c a l  f a c t o r s  h a v e  f o c u s e d  t h e i r  
a t t e n t i o n  on a n a r r o w e r  f i e l d  u s u a l l y  o f  t h e i r  own 
s p e c i a l i s t  i n t e r e s t .
S i l v e r m a n  ( 1 9 7 5 )  s u m m a r i s e d  h i s  i n t e r p r e t a t i o n  o f  
t h e  l i t e r a t u r e .  He b e l i e v e d  t h a t  t h e r e  was an  i m p a i r m e n t  
i n  t h e  c e l l u l a r  i n t e g r i t y  o f  t h e  t i s s u e s  i n  t h e i r  r e s p o n s e  
t o  m i c r o t r a u m a  f r o m  e i t h e r  t h e  e x t e r n a l  e n v i r o n m e n t ,  s u c h  
a s  f r o m  a d e n t u r e ,  o r  f r o m  a d i s t u r b a n c e  o f  t h e  i n t e r n a l  
e n v i r o n m e n t ,  s u c h  a s  d i s e a s e  o f  t h e  ho r mone  s y s t e m  o r  t h e  
c i r c u l a t i o n .  T h e s e  f a c t o r s  i n  t u r n  wer e  t h o u g h t  t o
a f f e c t  t h e  s t e a d y - s t a t e  m e t a b o l i s m  f o r  c e l l u l a r  r e p a i r  a nd  
h o m e o s t a s i s  c a u s i n g  o r a l  d i s c o m f o r t  s u c h  as  a b u r n i n g  
s e n s a t i  on.
The ma n a g e me n t  o f  p a t i e n t s  w i t h  b u r n i n g  mou t h
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s y n d r o me  i s  f u r t h e r  c o m p l i c a t e d  by t h e  i n t e r - r e l a t i o n s h i p  
b e t w e e n  many o f  t h e  a e t i o l o g i c a l  f a c t o r s .  Re d u c e d
s a l i v a r y  f u n c t i o n ,  i r o n  d e f i c i e n c y  a n d  t h e  p r e s e n c e  o f  
d e n t u r e s  a l l  i n c r e a s e  t h e  c h a n c e s  o f  c a n d i d a l  s p e c i e s  
c o l o n i z a t i o n .  S t r e s s ,  d i a b e t e s  m e l l i t u s ,  and  t h e
me n o p a u s e  c a n  a l l  r e d u c e  s a l i v a r y  f u n c t i o n .  Re d u c e d
s a l i v a r y  f u n c t i o n  i n c r e a s e s  t h e  p o t e n t i a l  f o r  d e n t u r e s  t o  
i n d u c e  t r a u m a  a nd  a l s o  r e d u c e s  t h e i r  r e t e n t i o n .  D e n t u r e
d i f f i c u l t i e s  and  o r a l  d i s c o m f o r t  may l e a d  t o  d i e t a r y  
i n s u f f i c i e n c y  o r  p s y c h o l o g i c a l  p r o b l e m s  r e s u l t i n g  i n  
f u r t h e r  o r a l  d i s c o m f o r t .
T h e s e  a r e  some e x a m p l e s  o f  t h e  e f f e c t  a numbe r  o f  
f a c t o r s  m i g h t  ha ve .  I f  t a k e n  i n d i v i d u a l l y  t h e y  may h a v e  
l i t t l e  s i g n i f i c a n c e  b u t  i n  c o m b i n a t i o n  mi g h t  be 
c o n t r i b u t o r y  f a c t o r s  t o  a b u r n i n g  s e n s a t i o n .  Even i f
p h y s i c a l  c a u s e s  a r e  t r e a t e d ,  p s y c h o l o g i c a l  f a c t o r s  m i g h t  
c a u s e  t h e  c o n d i t i o n  t o  p e r s i s t .
T h i s  r e v i e w  h i g h l i g h t s  t h a t  i t  i s  i m p o r t a n t  when 
d e a l i n g  w i t h  p a t i e n t s  w i t h  s ympt oms  o f  a b u r n i n g  mou t h  t o  
a d o p t  an  o r d e r e d  c o m p r e h e n s i v e  a p p r o a c h  t o  ma na ge me n t  by 
c o n s i d e r i n g  a numbe r  o f  a e t i o l o g i c a l  f a c t o r s  
s i m u l t a n e o u s l y  i n  a s y m p a t h e t i c  and  r e a s s u r i n g  ma nne r .
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CHAPTER 2
DESIGN OF THE STUDY / MATERIALS AND METHODS
2.I. PATIENT SELECTION
Fo r  t h e  p u r p o s e  o f  t h i s  p r o s p e c t i v e  s t u d y  a 
" B u r n i n g  Mout h  S y n d r o m e ” c l i n i c  was e s t a b l i s h e d  and  h e l d  
on one  s e s s i o n  p e r  week i n  t h e  O r a l  M e d i c i n e  U n i t .  A l l
p a t i e n t s  we r e  s e e n  j o i n t l y  by  t h e  a u t h o r  and  t h e  same 
member  o f  s t a f f  o f  t h e  O r a l  M e d i c i n e  U n i t .
One h u n d r e d  and  f i f t y  p a t i e n t s  who wer e  r e f e r r e d  
t o  t h e  D e p a r t m e n t  o f  O r a l  M e d i c i n e  and  P a t h o l o g y  and  t h e  
D e p a r t m e n t  o f  P r o s t h o d o n t i c s .  G l a s g o w  D e n t a l  H o s p i t a l  and  
S c h o o l  b e t w e e n  1 s t  O c t o b e r  1984 and  31 J a n u a r y  1986 w i t h  a 
c o m p l a i n t  o f  b u r n i n g  i n  t h e  mo u t h  and  a n o r m a l  a p p e a r a n c e  
t o  t h e  o r a l  muc os a  wer e  i n c l u d e d  i n  t h e  s t u d y .
2.2 HISTORY AND EXAMINATION
The p a t i e n t ' s  h i s t o r y  was o f t e n  c o m p l e x  and  i n  
o r d e r  t o  m a i n t a i n  c o n s i s t e n c y  o f  r e c o r d i n g  c l i n i c a l  and  
l a b o r a t o r y  d a t a  a s t a n d a r d  p r o - f o r m a  was u s e d  ( a p p e n d i x  
2 ) .  I t  was f e l t  i m p o r t a n t  t h a t  t wo p e r s o n s  s h o u l d  be 
p r e s e n t ,  one  t o  q u e s t i o n  t h e  p a t i e n t  a nd  r e c o r d  t h e  
i n f o r m a t i o n  and  one  who c o u l d  a c t  a s  an  o b s e r v e r  t o  n o t e  
t h e  p a t i e n t ' s  g e n e r a l  d e m e a n o u r  and  d e t e c t  a n y  a b n o r m a l  
o r a l  h a b i t s  s u c h  a s  c l e n c h i n g  o r  t o n g u e  t h r u s t i n g .
The h i s t o r y  t a k i n g  and  e x a m i n a t i o n  was c a r r i e d  o u t  
i n  a c o n v e n t i o n a l  d e n t a l  s u r g e r y  wh e r e  p r i v a c y  c o u l d  be
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m a i n t a i n e d .  I t  beca me  a p p a r e n t  d u r i n g  t h e  s t u d y  t h a t
f u l l  d e t a i l s  wer e  o f t e n  o b t a i n e d  o n l y  a f t e r  a numbe r  o f
v i s i t s  when t h e  p a t i e n t ' s  c o n f i d e n c e  h a d  b e e n  g a i n e d .
T h i s  r e i n f o r c e d  a nd  j u s t i f i e d  t h e  n e e d  f o r  t h e  same
c l i n i c i a n s  t o  be p r e s e n t .
At t h e  f i r s t  v i s i t  a n  o v e r a l l  v i e w  o f  t h e
p a t i e n t ' s  c o m p l a i n t  t o g e t h e r  w i t h  p e r s o n a l  d a t a  was
r e c o r d e d .  I n  a d d i t i o n ,  h a e m a t o l o g i c a l ,  b i o c h e m i c a l  a n d
m i c r o b i o l o g i c a l  i n v e s t i g a t i o n s  we r e  p e r f o r m e d .
S t i m u l a t e d  p a r o t i d  s a l i v a r y  f l o w  r a t e s  we r e  r e c o r d e d  a nd  
d e n t u r e  d e s i g n  a s s e s s e d .  At s u b s e q u e n t  v i s i t s  i n  t h e  l i g h t  
o f  t h e  f i n d i n g s  f u r t h e r  q u e s t i o n i n g  t o o k  p l a c e  and
a p p r o p r i a t e  t h e r a p y  o r  f u r t h e r  i n v e s t i g a t i o n s  we r e  
i n s t i t u t e d  a s  n e c e s s a r y .
2 . 3  PATIENT DATA
P a t i e n t ' s  name,  h o s p i t a l  numbe r ,  s e x ,  d a t e  o f  
b i r t h ,  d a t e  o f  f i r s t  a p p o i n t m e n t  a n d  s o u r c e  o f  r e f e r r a l  
we r e  r e c o r d e d .
The s i t e  o f  b u r n i n g ,  d u r a t i o n  o f  s ympt oms ,  a nd  
p a t t e r n  o f  b u r n i n g  wer e  r e c o r d e d  a s  i t  beca me  c l e a r  e a r l y  
i n  t h e  s t u d y  t h a t  b u r n i n g  mo u t h  p a t i e n t s  d i d  n o t  i n  t e r m s  
o f  t h e i r  h i s t o r y ,  c o n s t i t u t e  a homo g e n o u s  g r o u p .  A 
c l a s s i f i c a t i o n  s y s t e m  was i n t r o d u c e d  s u c h  t h a t  p a t i e n t s  
who s a i d  t h e i r  b u r n i n g  was a b s e n t  on w a k i n g  d e v e l o p e d  a s  
t h e  d a y  we n t  on and  was ma x i ma l  i n  t h e  e v e n i n g  we r e  
t e r m e d  Type  1 B u r n i n g  Mout h  S y nd r ome .  I n  c o n t r a s t
p a t i e n t s  who r e p o r t e d  b u r n i n g  w h i c h  was p r e s e n t  on w a k i n g  
a n d  c o n s t a n t  t h r o u g h o u t  t h e  d a y  we r e  t e r m e d  Type 2 BMS.
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I n  b o t h  Type 1 and  Type 2 t h e  b u r n i n g  was u n r e m i t t i n g  
b e i n g  p r e s e n t  e v e r y  day.  F i n a l l y  and  l e s s  c ommonl y  
p a t i e n t s  r e p o r t e d  v a r i a b l e  b u r n i n g  w h i c h  n e e d  n o t  be 
p r e s e n t  e v e r y  d a y  a nd  t h e s e  p a t i e n t s  we r e  c l a s s i f i e d  a s  
Type  3 BMS. The r e l a t i o n s h i p  o f  s y mp t o ms  t o  e a t i n g  and
d r i n k i n g ,  t h e  i n g e s t i o n  o f  i r r i t a n t  f o o d s  o r  c o o l i n g  
d r i n k s  was r e c o r d e d .
I n  o r d e r  t o  q u a n t i f y  t h e  s e v e r i t y  o f  s ympt oms  
p a t i e n t s  we r e  a s k e d  t o  c h o o s e  a v a l u e  on a l i n e a r  
a n a l o g u e  s c a l e  w h i c h  r e p r e s e n t e d  t h e i r  d e g r e e  o f  
d i s c o m f o r t  ( Bond ,  1 9 8 4 ) .  Th e y  we r e  t o l d  t h a t  a f i g u r e  o f  
z e r o  r e p r e s e n t e d  no d i s c o m f o r t ,  and  a f i g u r e  o f  10 
r e p r e s e n t e d  s ympt oms  t h a t  we r e  i n t o l e r a b l e  a nd  c o u l d  n o t  
be  wo r s e .  T h i s  a l l o w e d  an  a s s e s s m e n t  o f  t h e  s e v e r i t y  o f
p a t i e n t s '  i n i t i a l  s ymp t oms  a n d  t h e  p r o g r e s s  o f  t r e a t m e n t  
t o  be made a s  w e l l  a s  a l l o w i n g  q u a n t i f i c a t i o n  o f  
i n t e r - p a t i e n t  c o m p a r i s o n s .
C l i m a c t e r i c  s y mp t o ms ,  d r u g  h i s t o r y ,  s l e e p  p a t t e r n ,  
s m o k i n g ,  h i s t o r y  o f  d i a b e t e s  m e l l i t u s  o r  o f  d e p r e s s i v e
i l l n e s s  we r e  r e c o r d e d .  Home a nd  s o c i a l  c i r c u m s t a n c e s
we r e  q u e s t i o n e d  and  t h e  p a t i e n t s  we r e  a s k e d  t o  s c o r e  t h e s e  
on a 0 t o  10 a n a l o g u e  s c a l e ,  z e r o  b e i n g  " t h i n g s  c o u l d  n o t  
be w o r s e "  t e n  r e p r e s e n t i n g  " t h i n g s  c o u l d  n o t  be b e t t e r " .
2. 4 HAEMATOLOGICAL INVESTIGATIONS
A 3 5 - 4 0  ml s a m p l e  o f  v e n o u s  b l o o d  was w i t h d r a w n  
f r o m  t h e  a n t e  c u b i t a l  f o s s a  u s i n g  a 50 ml s y r i n g e .  T h i s
s a m p l e  was t h e n  i m m e d i a t e l y  d i v i d e d  a s  f o l l o w s :  10
m i l l i l i t r e s  was d e l i v e r e d  t o  e a c h  o f  t wo p l a i n  g l a s s  
c o n t a i n e r s  f o r  t h e  e s t i m a t i o n  o f  s e r u m  v i t a m i n  B12 and
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s e r u m  f e r r i t i n .  F o u r  m i l i l i t r e s  was d e l i v e r e d  t o  e a c h  o f  
t wo  p l a s t i c  v i a l s  c o n t a i n i n g  p o t a s s i u m  EDTA, wh i c h  
p r e v e n t s  c l o t t i n g ,  one  f o r  t h e  c o r r e c t e d  who l e  b l o o d  
f o l a t e  e s t i m a t i o n  and  t h e  o t h e r  f o r  f u l l  b l o o d  c o u n t  a n d  
f i l m  . I n  a d d i t i o n  2 . 5  m i l l i l i t r e s  was p l a c e d  i n  a 
c o n t a i n e r  w i t h  f l u o r i d e  o x a l a t e  f o r  a p l a s m a  g l u c o s e  
e s t i m a t i o n  ( s e c t i o n  2. 5) . The a s s a y s  o f  s e r u m  f e r r i t i n ,  
c o r r e c t e d  wh o l e  b l o o d  f o l a t e  a n d  s e r u m  v i t a m i n  B12 we r e  
u n d e r t a k e n  f o r  t h e  i d e n t i f i c a t i o n  o f  s p e c i f i c  d e f i c i e n c i e s  
a n d  g l u c o s e  e s t i m a t i o n s  we r e  t a k e n  t o  d e t e c t  u n d i a g n o s e d  
d i a b e t e s  m e l l i t u s .
The h a e m a t o l o g i c a l  i n v e s t i g a t i o n s  wer e  c o m p l e t e d  
b y  t h e  D e p a r t m e n t  o f  H a e m a t o l o g y ,  G a r t n a v e l  H o s p i t a l ,  
G l a s g o w,  S c o t l a n d .  An a u t o m a t e d  C o u l t e r c o u n t e r  mode l  S was 
u s e d  t o  d e t e r m i n e  f u l l  b l o o d  c o u n t s  a nd  d i f f e r e n t i a l  b l o o d  
f  i  l ms .
The h a e m o g l o b i n  l e v e l  ( N o r m a l  a d u l t  r a n g e  : ma l e
1 3 - 1 8  g / d l ,  f e m a l e  11.  5 - 1 6 .  5 g / d l )  a n d  t h e  mean c e l l  v o l ume  
( MCV) ( N o r m a l  r a n g e  7 8 - 9 9  f l )  g i v e  an  i n d i c a t i o n  o f  ( i )
t h e  p r e s e n c e  o f  a n a e m i a  o r  p o l y c y t h a e m i a ,  ( i i )
m a c r o c y t o s i s  s u g g e s t i n g  p e r n i c i o u s  a n a e m i a  o r  f o l a t e  
d e f i c i e n c y ,  and  ( i i i )  m i c r o c y t o s i s  s u g g e s t i n g  i r o n  
d e f i c i e n c y .
I t  h a s  b e e n  r e p o r t e d  t h a t  i r o n  d e f i c i e n c y  c a n  be 
a s s e s s e d  mos t  a c c u r a t e l y  by  e s t i m a t i o n  o f  t h e  s e r u m
f e r r i t i n  l e v e l ;  t h i s  i s  r e d u c e d  i f  i r o n  s t o r e s  a r e  l o w 
( J a c o b s ,  e t  a l  , 1972;  H a l t e r s ,  M i l l e r  a nd  Horwood,  1973;
L i p s c h i t z ,  Cook a nd  F i n c h ,  1974;  Mazza,  e t  a l  1978;  
Horwood,  1 980;  A l l a n  i n  Ma c l e o d ,  Ed wa r d s  a nd  B o u c h i e r ,
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1 9 8 7 ) .  F o r  t h i s  r e a s o n  s e r u m  F e r r i t i n  was c h o s e n  i n
p r e f e r e n c e  t o  e s t i m a t i o n s  o f  s e r u m  i r o n  and  t o t a l  i r o n
b i n d i n g  c a p a c i t y  ( Yo u n g  and  H i c k s ,  1 9 6 5 ) .  Se r um f e r r i t i n  
was e s t i m a t e d  u s i n g  a r a d i o i m m u n o a s s a y  ( C o r n i n g  me t h o d ) ,  
w i t h  a n o r m a l  r a n g e  o f  1 2 - 3 0 0  n g / m l ,  a l t h o u g h  i n  t h e  
p r e s e n c e  o f  i n f l a m m a t o r y  d i s e a s e  f e r r i t i n  l e v e l s  up t o  25 
n g / m l  wo u l d  s u g g e s t  i r o n  d e f i c i e n c y .
F o l i c  a c i d  d e f i c i e n c y  i s  mos t  a c c u r a t e l y
d e t e r m i n e d  by  e s t i m a t i n g  t h e  c o r r e c t e d  wh o l e  b l o o d  f o l a t e  
w h i c h  a c t s  a s  an  i n d i c a t o r  o f  t o t a l  s t o r e s .  C o r r e c t e d
wh o l e  b l o o d  f o l a t e  was e s t i m a t e d  by  r a d i o i m m u n o a s s a y s  
( N o r m a l  r a n g e  7 5 - 4 0 0  mg / ml ) .  Low s e r u m  v i t a m i n  B12
s u g g e s t s  t h e  p r e s e n c e  o f  p e r n i c i o u s  a n a e m i a  p a r t i c u l a r l y  
i n  c o n j u n c t i o n  w i t h  a r a i s e d  MCV s i g n i f y i n g  M a c r o c y t o s i s .  
Se r u m V i t a m i n  B12 was a l s o  d e t e r m i n e d  by  r a d i o i m m u n o a s s a y  
t e c h n i q u e s .  ( N o r m a l  r a n g e  1 7 5 - 8 0 0  p g / m l ) .  ( A l l a n  i n  
Ma c l e o d .  E d wa r d s  and  B o u c h i e r ,  1 9 8 7 ) .
2.5 BIOCHEMICAL INVESTIGATIONS
F i v e  m i l l i l i t r e s  o f  v e n o u s  b l o o d  was w i t h d r a w n  and  
p l a c e d  i n  a c o n t a i n e r  w i t h  f l u o r i d e  o x a l a t e  and  p l a s m a
g l u c o s e  e s t i m a t e d  by  a s p e c i f i c  e n z y m a t i c  a s s a y .  ( N o r ma l  
r a n g e  2. 80 -  6. 0 mmol / L)  .
F o r  p a t i e n t s  w i t h  an  e l e v a t e d  r a n d o m b l o o d  g l u c o s e
e s t i m a t i o n  a s t a n d a r d  o r a l  g l u c o s e  t o l e r a n c e  t e s t  was
p e r f o r m e d .  T h i s  i n v o l v e d  a s k i n g  t h e  p a t i e n t  t o  a t t e n d  when 
h e / s h e  h a d  f a s t e d  o v e r n i g h t .  A 2. 5 ml s a m p l e  o f  v e n o u s
b l o o d  was w i t h d r a w n  as  d e s c r i b e d  a b o v e  f o l l o w e d  by t h e
o r a l  a d m i n i s t r a t i o n  o f  75 g r a ms  o f  g l u c o s e  d i s s o l v e d  i n  
w a t e r .  F u r t h e r  s a m p l e s  o f  v e n o u s  b l o o d  wer e  w i t h d r a w n  a t
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30 m i n u t e  i n t e r v a l s  o v e r  a 2 h o u r  p e r i o d .  and  t h e  p l a s m a  
g l u c o s e  a s  t h e s e  t i m e s  m e a s u r e d .
The a i m o f  t h e  t e s t  i s  t o  i n v e s t i g a t e  t h e
p a t i e n t ' s  a b i l i t y  t o  r e s p o n d  t o  l o a d i n g  w i t h  g l u c o s e .  I n
a n o r m a l  p a t i e n t  t h e  i n i t i a l  p l a s m a  g l u c o s e  l e v e l  w i l l  be
w i t h i n  t h e  n o r m a l  r a n g e .  F o l l o w i n g  a d m i n i s t r a t i o n  o f
g l u c o s e  o r a l l y  t h e r e  w i l l  be a r i s e  t o  a maximum o f  9. 5 
mmol / L a t  a b o u t  1 h o u r .  By 2 h o u r s  t h e  p l a s m a  g l u c o s e
l e v e l  w i l l  h a v e  r e t u r n e d  t o  n o r m a l  i n  r e s p o n s e  t o  i n s u l i n  
p r o d u c e d  by  t h e  p a n c r e a s  a s  a r e s u l t  o f  t h e  i n c r e a s e d  
p l a s m a  g l u c o s e  l e v e l .
I n  t h e  d i a b e t i c  t h e  i n i t i a l  p l a s m a  g l u c o s e  l e v e l  
i s  o f t e n  h i g h e r  t h a n  n o r m a l  a nd  a f t e r  g l u c o s e  l o a d i n g
b l o o d  l e v e l s  g r e a t l y  e x c e e d  t h e  n o r m a l  r e s p o n s e .  and  may 
e x c e e d  t h e  r e n a l  t h r e s h o l d  p r o v o k i n g  g l u c o s u r i a .  I n  
p a t i e n t s  w i t h  d i a b e t e s  m e l l i t u s .  t h e  2 h o u r  p l a s m a  g l u c o s e  
l e v e l  r e m a i n s  e l e v a t e d  a t  g r e a t e r  t h a n  1 1 . 5  mmol / L ( B a i r d  
i n  Ma c l e o d .  Ed wa r d s  and  B o u c h i e r .  1 9 8 7 ) .
A p r o p o r t i o n  o f  t h e  p a t i e n t s  w i t h i n  t h e  s t u d y  
g r o u p  had  a s s a y s  f o r  t h e  f o l i o w i n g  V i t a m i n s  : V i t a m i  n A,
Bl .  B2. B6. C. D and  E. I t  was n o t  p o s s i b l e  t o  a s s e s s  a l l
p a t i e n t s  a s  t h e  f a c i l i t y  f o r  m e a s u r e m e n t  was s u b s e q u e n t l y  
w i t h d r a w n .  A 10 ml v e n o u s  b l o o d  s a m p l e  was c o l l e c t e d  u s i n g
a l i t h i u m - h e p a r i n  c o n t a i n e r .  The s a m p l e  was c e n t r i f u g e d
and  p l a s m a  and  r e d  c e l l s  s e p a r a t e d .  P l a s m a  r e t i n o l
( V i t a m i n  A) and  a l p h a - t o c o p h e r o l  ( V i t a m i n  E) wer e  
a s s a y e d  u s i n g  h i g h  p e r f o r m a n c e  l i q u i d  c h r o m a t o g r a p h y  
( C a t i g n a n i  and  B i e r i .  1 9 8 3 ) ,  a s c o r b a t e  ( V i t a m i n  C) by  
s p e c t r o p h o t o m e t r y  ( S a u b e r l i c h ,  e t  a l  1 9 7 6 ) ,  and  25-OH D3
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( V i t a m i n  D) by c o m p e t i t i v e  p r o t e i n  b i n d i n g  ( B e l s e y ,  De 
Luca  a n d  P o t t s .  1974)  a f t e r  p r e p a r a t i v e  c h r o m a t o g r a p h y  
( B o y l e  e t  a l .  1 9 7 7 ) .  Washed a nd  l y s e d  r e d  c e l l s  we r e
u s e d  t o  i n d i r e c t l y  a s s a y  t h i a m i n e  ( V i t a m i n  B l ) . 
r i b o f l a v i n e  ( V i t a m i n  B2) a n d  p y r i d o x i n e  ( V i t a m i n  B6) by  
t h e  i n c r e a s e  i n  a c t i v a t i o n  e f f e c t  o f  a d d e d  v i t a m i n s  on t h e  
r e d  c e l l  t h i  a m i n e - d e p e n d a n t  t r a n s k e t o l a s e  ( E. C.
2 . 2 .  1 . 1 . ) .  r i b o f l a v i n e - d e p e n d e n t  g l u t a t h i o n e  r e d u c t a s e  
( E. C.  1 . 6 .  4 . 2 . )  a nd  p y r i d o x i n e - d e p e n d e n t  a s p a r t a t e  a mi n o  
t r a n s f e r a s e  ( E. C. 2. 6. 1. 1. ) r e s p e c t i v e l y  ( W i l l i a m s .
1976:  Bayoumi  a n d  R o s a l k i .  1 9 7 6 ) .
T h e s e  t e c h n i q u e s  a r e  i n  r o u t i n e  u s e  and  s t a n d a r d
a g e - r e l a t e d  r e f e r e n c e  v a l u e s  h a v e  b e e n  a c h i e v e d  by
t h e  S c o t t i s h  V i t a m i n  R e f e r r e n c e  L a b o r a t o r y ,  who a r e
p a r t i c u l a r l y  c o n c e r n e d  w i t h  t h e  n u t r i t i o n a l  s t a t u s  o f  t h e  
e l d e r l y ,  f o r  a West  o f  S c o t l a n d  p o p u l a t i o n .  ( N o r m a l
v a l u e s  p l a s m a  v i t a m i n  A 1 . 0 - 2 .  8 p m o l s / L .  p l a s m a  v i t a m i n  C 
>12 j j mo l s / L .  p l a s m a  v i t a m i n  D 1 0 - 5 0  n g / m l  and  p l a s m a
v i t a m i n  E 1 4 - 3 9  p m o l s / L .  Red c e l l  a c t i v a t i o n  e f f e c t  n o r m a l  
v a l u e s  v i t a m i n  B1 <25%. v i t a m i n  B2 <23% and  v i t a m i n  B6 
<20%).  T h e s e  V i t a m i n  a s s a y s  wer e  p e r f o r m e d  a t  t h e  
B i o c h e m i s t r y  D e p a r t m e n t ,  S t o b h i l l  H o s p i t a l .  Gl a s g o w,  
S c o t l a n d .
2 . 6  MICROBIOLOGICAL INVESTIGATIONS
S i n c e  t h e  o r a l  t i s s u e s  i n  b u r n i n g  mou t h  s y n d r o m e
a p p e a r  e s s e n t i a l l y  n o r m a l  t h e  c o n c e n t r a t e d  r i n s e  c u l t u r e  
me t h o d  was c h o s e n  a s  a s e n s i t i v e  me t h o d  o f  s a m p l i n g  t h e  
o r a l  f l o r a .  Sa ma r a n a . y a k e  e t  a l  ( 1986)  h a v e  s hown t h a t  t h i s  
me t h o d  was s i m p l e  t o  p e r f o r m ,  was e q u a l l y  s e n s i t i v e  t o  t h e
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i m p r i n t  c u l t u r e  t e c h n i q u e  and  was s u p e r i o r  i n  q u a n t i f y i n g  
y e a s t ,  c o l i f o r m  a n d  s t a p h y l o c o c c u s  c o u n t s .  I t  a l s o  h a s  
t h e  a d v a n t a g e  o f  b e i n g  s i m p l e r  t o  s a m p l e  t h e  o r a l  f l o r a  i n  
p a t i e n t s  w i t h  r e d u c e d  s a l i v a r y  f u n c t i o n .
The o r a l  r i n s e  was p e r f o r m e d  by  s u p p l y i n g  t h e  
p a t i e n t  w i t h  10 ml o f  s t e r i l e  p h o s p h a t e  b u f f e r e d  s a l i n e  
(PBS;  0. 1M,  pH7.  2) i n  a u n i v e r s a l  c o n t a i n e r  a nd  a s k i n g  
t h e m t o  r i n s e  t h e  mo u t h  t h o r o u g h l y  f o r  60 s e c o n d s .  The
mo u t h  r i n s e  was t h e n  r e t u r n e d  t o  t h e  u n i v e r s a l  c o n t a i n e r  
and  s e n t  t o  t h e  l a b o r a t o r y  f o r  m i c r o b i o l o g i c a l  a n a l y s i s .
The o r a l  r i n s e  was t h e n  c o n c e n t r a t e d  by 
c e n t r i f u g a t i o n  a t  1700  g f o r  10 min.  , a n d  t h e  d e p o s i t  was 
s u s p e n d e d  i n  1 ml o f  s t e r i l e  PBS t o  o b t a i n  t h e  
c o n c e n t r a t e d  mo u t h  r i n s e .  A s p i r a l  p l a t e r  ( S p i r a l
S y s t e m s  M a r k e t i n g  Li  mi t e d ,  M a r y l a n d ,  USA) was u s e d  t o  
d e l i v e r  t w e n t y  f i v e  m i c r o l i t r e s  o f  e a c h  r i n s e  s a m p l e  o n t o  
t h e  f o l l o w i n g  m e d i a  : S a b o u r a u d ' s  D e x t r o s e  a g a r
( c a n d i d a l  c o u n t ) .  M a n n i t o l  S a l t  Aga r  ( S t a p h y l o c o c c u s  
a u r e u s  c o u n t )  a nd  M a c C o n k e y ' s  a g a r  ( c o l i f o r m  c o u n t ) .  The 
S a b o u r a u d * s  p l a t e s  we r e  i n c u b a t e d  f o r  48 h o u r s  w h i l e  t h e  
o t h e r  p l a t e s  we r e  i n c u b a t e d  f o r  24 h o u r s  a t  37° C. The
numbe r  o f  c o l o n y  f o r m i n g  u n i t s  ( c f u )  o f  y e a s t s  o r  b a c t e r i a  
i n  e a c h  p l a t e  was e n u m e r a t e d  u s i n g  a G a l l e n k a m p  C o l o n y  
C o u n t e r  ( G a l l e n k a m p ,  L e i c e s t e r s h i r e ,  E n g l a n d )  a f t e r  w h i c h  
t h e  n u mb e r  o f  c f u  p e r  ml o f  t h e  s a m p l e  was q u a n t i f i e d .
F o r  t h e  p u r p o s e s  o f  s t a n d a r d i s a t i o n  w i t h  a 
r e f e r e n c e  p o p u l a t i o n  t h e  p a t i e n t s  i n  t h e  s t u d y  we r e  
c o m p a r e d  w i t h  a c o n t r o l  g r o u p  o f  a ge  a nd  s e x  m a t c h e d  
i n d i v i d u a l s . The c o n t r o l  i n d i v i d u a l s  i n  a d d i t i o n  we r e  a l s o
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m a t c h e d  f o r  d e n t u r e  s t a t u s  and  d e n t u r e  w e a r i n g  p a t t e r n .
2 . 7  STIMULATED PAROTID SALIVARY FLOW RATES
S t i m u l a t e d  p a r o t i d  s a l i v a r y  f l o w  r a t e s  we r e  
e m p l o y e d  a s  a m e a s u r e  o f  s a l i v a r y  f u n c t i o n ,  u s i n g  t h e  
me t h o d  d e s c r i b e d  by Mason a nd  C h i s h o l m ,  ( 1 9 7 5 ) .  The 
p a t i e n t  was s e a t e d  c o m f o r t a b l y  i n  t h e  d e n t a l  c h a i r  and  t h e  
p r o c e d u r e  e x p l a i n e d .  A s u c t i o n  c u p  d e v i c e  was a p p l i e d  
o v e r  t h e  d u c t  o p e n i n g s  o f  t h e  r i g h t  a nd  l e f t  p a r o t i d  
g l a n d s .  The s u c t i o n  c u p  d e v i c e  was f i r s t  d e s c r i b e d  by
C a r l s o n  a nd  C r i t t e n d e n  i n  1910 a nd  h a s  b e e n  m o d i f i e d  many 
t i m e s  ( Ma s o n  and  C h i s h o l m .  1 9 7 5 ) .  I t  i s  o f t e n  u s e d  i n  t h e  
r o u t i n e  c o l l e c t i o n  o f  p a r o t i d  s a l i v a  and  i t s  me t h o d s  o f  
u s e  h a s  b e e n  w e l l  d o c u m e n t e d  ( D i a m a n t  e t  a l  1957:  S h a n n o n
e t  a l .  1962:  and  Mason and  C h i s h o l m ,  1 9 7 5 . )  S u c t i o n  was
p r o v i d e d  by  means  o f  a d e n t a l  a s p i r a t o r  u n i t .
One m i l l i l i t r e  o f  10% c i t r i c  a c i d  was a p p l i e d  t o  
t h e  d o r s u m  o f  t h e  t o n g u e  f r o m  a 2 ml s y r i n g e ,  and  t h e  
p a t i e n t  a s k e d  t o  r i n s e  t h e  s o l u t i o n  a r o u n d  t h e  mout h  
b e f o r e  s w a l l o w i n g .  S a l i v a  was c o l l e c t e d  o v e r  a 1 m i n u t e  
p e r i o d  i n  g r a d u a t e d  c o l l e c t i n g  t u b e s .
The vo l ume  c o l l e c t e d  was c o m p a r e d  t o  t h e  n o r ma l  
r a n g e s  f o r  a ge  and  s e x  p u b l i s h e d  by  Mason and  C h i s h o l m  
( 1 9 7 5 ) .
2 . 8  ASSESSMENT OF DENTURE DESIGN
S i n c e  a s s e s s m e n t  o f  t h e  d e s i g n  o f  d e n t u r e s  i s  i n  
some a s p e c t s  s u b j e c t i v e  e v e r y  a t t e m p t  was made t o  r e c o r d  
o n l y  f a u l t s  t h a t  we r e  c l i n i c a l l y  r e l e v a n t  t o  a n y  
p a r t i c u l a r  p a t i e n t *  s c o m p l a i n t .  I n  a d d i t i o n  t o  c o r r e c t i o n  
o f  t h e  mos t  r e l e v a n t  f a u l t s  a n y  r e p l a c e m e n t  d e n t u r e  was
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c o n s t r u c t e d  i n  f u l l  a c c o r d a n c e  w i t h  s t a n d a r d  p r i n c i p l e s  o f  
p r o s t h o d o n t i c s  ( W o r k i n g  p a r t y  r e p o r t  o f  t h e  B r i t i s h  
S o c i e t y  f o r  t h e  S t u d y  o f  P r o s t h e t i c  D e n t i s t r y ,  1 9 8 1 ) .  
F o r  p a t i e n t s  w i t h  c o m p l e t e  d e n t u r e s ,  p a r t i c u l a r  a t t e n t i o n  
was p a i d  t o  d e s i g n  f e a t u r e s  t h a t  m i g h t  c o n t r i b u t e  t o  ( a )  
o v e r l o a d i n g  o f  t h e  d e n t u r e  b e a r i n g  t i s s u e s  a nd  ( b) t o n g u e  
r e s t r i c t i o n .  T h e s e  f e a t u r e s  a r e  f o r  ( a )  l a c k  o f  b a s e
e x t e n s i o n  a n d  e x c e s s i v e  o c c l u s a l  f a c e  h e i g h t  a n d  f o r  ( b) 
b u c c o l i n g u a l  t o o t h  p o s i t i o n ,  l e v e l  o f  o c c l u s a l  p l a n e  a n d  
l a c k  o f  f r e e w a y  s p a c e .  I n  a d d i t i o n ,  f e a t u r e s  w h i c h  m i g h t  
l e a d  t o  move ment  o f  t h e  b a s e s  a nd  h e n c e  t r a u m a  t o  t h e  
u n d e r l y i n g  t i s s u e s  we r e  n o t e d .  T h e s e  we r e  l a c k  o f  f i t  o f  
t h e  b a s e s .  l a c k  o f  r e t e n t i o n ,  l a c k  o f  m u s c l e  b a l a n c e ,  
f a u l t s  i n  t h e  r e c o r d i n g  o f  t h e  h o r i z o n t a l  c o m p o n e n t  o f  t h e  
j a w  r e l a t i o n s h i p  and  o c c l u s a l  i m b a l a n c e .
F o r  p a t i e n t s  w i t h  p a r t i a l  d e n t u r e s  p a r t i c u l a r  
a t t e n t i o n  was p a i d  t o  t h e  a d e q u a c y  o f  t h e  s u p p o r t  o f  t h e  
d e n t u r e s  p a r t i c u l a r l y  i f  t h e  d e n t u r e  was m u c o s a - b o r n e .  
R e t e n t i o n  was a s s e s s e d  a n d  a n y  o c c l u s a l  e r r o r s  we r e  n o t e d ,  
p a r t i c u l a r l y  e r r o r s  w h i c h  c r e a t e d  an  e x c e s s i v e  o c c l u s a l  
f a c e  h e i g h t  a nd  p r e v e n t e d  n a t u r a l  p o s t e r i o r  t o o t h  c o n t a c t .
D e n t u r e  c l e a n s i n g  h a b i t s  we r e  q u e s t i o n e d  a n d  t h e  
c l e a n l i n e s s  o r  o t h e r w i s e  o f  d e n t u r e s  was a s s e s s e d  
s u b j e c t i v e l y .  F i n a l l y  t h e  o c c l u s a l  s u r f a c e s  o f  t h e
d e n t u r e s  we r e  e x a m i n e d  f o r  a t t r i t i o n  f a c e t s  w h i c h  m i g h t  
i n d i c a t e  t h e  p r e s e n c e  o f  a p a r a f u n c t i o n a l  h a b i t .  D u r i n g  
i n t e r v i e w s  t h e  p a t i e n t s  we r e  o b s e r v e d ,  n o t e  b e i n g  made o f  
a n y  h a b i t s  s u c h  a s  c l e n c h i n g ,  g r i n d i n g  o r  t o n g u e  t h r u s t i n g  
i n  a d d i t i o n  t o  d i r e c t l y  a s k i n g  p a t i e n t s  a b o u t  t h e
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p o s s i b i l i t y  o f  s u c h  h a b i t s .
The r e l a t i o n s h i p  t o  p r o v i s i o n  o r  m o d i f i c a t i o n  o f  
d e n t u r e s  t o  t h e  o n s e t  o f  s y mp t o ms  was a l s o  r e c o r d e d .
2. 9 ASSESSMENT OF PSYCHOLOGICAL FACTORS
D u r i n g  h i s t o r y  t a k i n g ,  a s u b j e c t i v e  a s s e s s m e n t  o f
d e p r e s s i o n  a nd  c a n c e r p h o b i a  was made,  s p e c i f i c a l l y
a t t e n t i o n  was p a i d  t o  p r o b l e m s  w i t h i n  t h e  p a t i e n t ' s  
d o m e s t i c  a n d  s o c i a l  c i r c u m s t a n c e s ,  p a r t i c u l a r l y  t h e  
p r e s e n c e  o f  i n v a l i d  s p o u s e s  o r  c h i l d r e n  who we r e  b e i n g  
c a r e d  f o r  by  t h e  p a t i e n t  a n d  t h e  d e g r e e  o f  s a t i s f a c t i o n  
t h e  p a t i e n t s  h a d  w i t h  t h e i r  d o m e s t i c  s u r r o u n d i n g s .  
A n o t h e r  f a c t o r  t h a t  e m e r g e d  a s  p o s s i b l y  b e i n g  r e l e v a n t  was 
k n o w l e d g e  o f  a f r i e n d  o r  r e l a t i v e  who ha d  h a d  o r a l  
c a r c i n o m a .  a nd  p a t i e n t s  we r e  a s k e d  s p e c i f i c a l l y  i f  t h e y  
we r e  c o n c e r n e d  t h a t  t h e  b u r n i n g  s e n s a t i o n  r e p r e s e n t e d  
c a n c e r .
I n  o r d e r  t o  h a v e  an  o b j e c t i v e  a s s e s s m e n t  o f
p s y c h o l o g i c a l  s t a t u s  e v e r y  t h i r d  p a t i e n t  was a s k e d  t o  
c o m p l e t e  t h e  C a t t e l l ’ s 16PF For m C q u e s t i o n n a i r e  ( C a t t e l l ,  
E b e r ,  a nd  T a t s u o k a ,  1 9 7 0 ) ,  p r i o r  t o  i n i t i a t i n g  t r e a t m e n t .  
E v e r y  t h i r d  p a t i e n t  was c h o s e n  b e c a u s e  s u c h  a 
p s y c h o l o g i c a l  a s s e s s m e n t  was t i m e  c o n s u m i n g ,  t h i s  t i m e  h a d  
t o  be f o u n d  s e p e r a t e l y .  N e v e r t h e l e s s ,  t h i s  o b j e c t i v e  
a s s e s s m e n t  t o t a l l e d  47 p a t i e n t s  w h i c h  i s  l i k e l y  t o  be 
r e p r e s e n t a t i v e  o f  t h e  wh o l e  g r o u p .  The a d v a n t a g e  o f  t h i s  
p a r t i c u l a r  q u e s t i o n n a i r e  was t h a t  i t  h a d  a l r e a d y  b e e n  
e m p l o y e d  t o  i n v e s t i g a t e  p a t i e n t s  i n  t h e  d e n t a l  e n v i r o n m e n t  
( R e e v e  e t  a l ,  1 982;  Re e v e ,  Wa t s o n  a nd  S t a f f o r d ,  1 984;
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Wa t s o n  and  Reeve .  1985;  Wa t s o n  e t  a l .  1 9 8 6 ) . R e s p o n s e s  t o  
t h e  q u e s t i o n n a i r e  i t e m s  g e n e r a t e  r a w s c o r e s  on 16 b i - p o l a r  
s c a l e s  ( T a b l e  2 : 1 )  w h i c h  p r o v i d e  a c o m p r e h e n s i v e  
p s y c h o l o g i c a l  p r o f i l e  o f  t h e  i n d i v i d u a l .  T h e s e  s c o r e s  c a n  
be c o n v e r t e d  t o  s t a n d a r d  s c o r e s  ( s t e n s )  w h i c h  a r e  p l o t t e d  
on a p r o f i l e  s h e e t .  An i n d i v i d u a l ' s  p r o f i l e  c a n  be 
c o m p a r e d  t o  t h o s e  o f  r e l e v a n t  p o p u l a t i o n s .  E q u a l l y  a mean 
p r o f i l e  f o r  a p a r t i c u l a r  s a m p l e  c a n  be c a l c u l a t e d  a n d  
c o m p a r e d  w i t h  t h a t  f o r  t h e  g e n e r a l  p o p u l a t i o n .
The c o m p l e t e d  C a t t e l l ' s  16PF For m C q u e s t i o n n a i r e s  
we r e  a n a l y s e d  by  Mr P e t e r  E Re e v e  ( D e p a r t m e n t  o f  A p p l i e d  
P s y c h o l o g y ,  U n i v e r s i t y  o f  Wa l e s  I n s t i t u t e  o f  S c i e n c e  a n d  
T e c h n o l o g y ,  C a r d i f f ,  Wa l e s ) .
2 . 1 0  INVESTIGATIONS OF ALLERGY TO FOODSTUFFS AND DENTAL
MATERIALS
P a t i e n t s  f o r  whom a n  a l l e r g y  t o  f o o d s t u f f s  o r
d e n t a l  m a t e r i a l s  was s u s p e c t e d ,  we r e  r e f e r r e d  f o r  
a p p r o p r i a t e  p a t c h  t e s t i n g  t o  a c o n s u l t a n t  d e r m a t o l o g i s t ,  
Dr A n g e l a  F o r s y t h  ( C o n t a c t  D e r m a t i t i s  I n v e s t i g a t i o n  U n i t ,  
B e l v i d e r e  H o s p i t a l ,  Gl a s g o w,  S c o t l a n d ) .  P a t c h  t e s t i n g  was 
r e s e r v e d  f o r  p a t i e n t s  i n  whom t h e  b u r n i n g  s e n s a t i o n  was 
r e l a t e d  t o  t h e  d e n t u r e  b e a r i n g  muc os a  a nd  f o r  whom t h e  
r e s u l t s  o f  a l l  o t h e r  i n v e s t i g a t i o n s  we r e  n e g a t i v e ,  a n d  t o  
Type  3 BMS p a t i e n t s  i n  whom a l l  o t h e r  i n v e s t i g a t i o n s  we r e  
n e g a t  i  ve.
The t e s t i n g  c o n s i s t e d  o f  a p p l y i n g  a l l e r g e n s
r e c o mme n d e d  by  t h e  I n t e r n a t i o n a l  C o n t a c t  D e r m a t i t i s  Gr o u p  
t o  t h e  p a t i e n t s '  b a c k  a n d  r e m o v a l  a f t e r  48 h o u r s .  
E x a m i n a t i o n s  f o r  r e a c t i o n s  we r e  made a t  48 and  96 h o u r s .
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A l l e r g e n s  s e l e c t e d  d e p e n d e d  on t h e  h i s t o r y  g i v e n  by t h e  
p a t i e n t  b u t  we r e  made up f r o m  t h e  Ch e mt e c  d e n t a l  b a t t e r y ,  
t h e  s t a n d a r d  E u r o p e a n  s e r i e s  o f  a l l e r g e n s
( F r e a e r t , 1 9 8 1 )  a nd  a f o o d  a d d i t i v e s  b a t t e r y  i n c l u d i n g
f l a v o u r i n g  a g e n t s  and  e s s e n t i a l  o i l s  ( L e w i s  e t  a l , 1 9 8 9 ) .  A 
p o s i t i v e  r e a c t i o n  ( T y p e  IV d e l a y e d  h y p e r s e n s i t i v i t y )  was 
i n d i c a t e d  by  e r y t h e m a  u n d e r n e a t h  t h e  t e s t  p a t c h  a t  48 o r  
96 h o u r s .  U r t i c a r i a  a f t e r  1 h o u r  i n d i c a t e d  a m i l d l y  
p o s i t i v e  r e a c t i o n  o f  d o u b t f u l  s i g n i f i c a n c e  t o  t h e
p a t i e n t ' s  s ympt oms .
2.11 SAMPLING DIFFICULTIES
As w i t h  a n y  c l i n i c a l  s t u d y  i t  i s  v e r y  d i f f i c u l t  t o  
o b t a i n  e v e r y  d e s i r e d  i n v e s t i g a t i o n  on e v e r y  p a t i e n t .  T h e r e  
a r e  a v a r i e t y  o f  r e a s o n s  f o r  t h i s  i n c l u d i n g  d i f f i c u l t
v e n e p u n c t u r e ,  s a m p l e  damage  o r  l o s s  d u r i n g  t r a n s i t  t o  t h e  
l a b o r a t o r y ,  p r o b l e m s  w i t h  p r o c e s s i n g  and  p a t i e n t s  b e i n g  
u n w i l l i n g  t o  s u b m i t  t o  r e p e a t  t e s t s .  D e s p i t e  e v e r y  e f f o r t  
b e i n g  made i n  t h i s  s t u d y  t o  o b t a i n  c o m p l e t e  d a t a  f o r  a l l  
p a t i e n t s ,  t h i s  was n o t  p o s s i b l e ,  f o r  e x a m p l e  g l u c o s e  
e s t i m a t i o n s  wer e  o n l y  a v a i l a b l e  f o r  128 p a t i e n t s  and  o r a l  
r i n s e  f o r  128 p a t i e n t s ,  a l t h o u g h  i t  i s  i m p o r t a n t  t o  
e m p h a s i s e  t h a t  t h e s e  r e p r e s e n t e d  d i f f e r e n t  i n d i v i d u a l s ,  
and  s t i m u l a t e d  p a r o t i d  f l o w  r a t e s  c o u l d  be e s t i m a t e d  f o r  
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CHAPTER 3
P A T I E N T  DATA -  R E S U L T S
3. 1 SEX
I n  t o t a l  t h e  s t u d y  g r o u p  c o m p r i s e d  150 p a t i e n t s  o f  
whom 131 ( 87.  33%) we r e  f e m a l e  a n d  19 ( 1 2 . 6 7 %)  ma l e ,  6. 89:  1 
( Se e  F i g u r e  3 : 1 ) .
3. 2 AGE
The a g e  o f  p a t i e n t s  a t  c l i n i c a l  p r e s e n t a t i o n  i s  
s hown  i n  T a b l e  3: 1 and  i l l u s t r a t e d  i n  F i g u r e  3: 2 wh e r e  
t h e y  a r e  g r o u p e d  i n t o  f i v e  y e a r  a g e  b a n d s .  The a g e  r a n g e  
o f  p a t i e n t s  v a r i e d  f r o m  31 y e a r s  t o  85 y e a r s  w i t h  a mean 
o f  59 y e a r s .
Of t h e  131 f e m a l e  p a t i e n t s  104 (79%) we r e
p o s t m e n o p a u s a l  by  e n q u i r y ,  19 (14%) ha d  s ympt oms  o f
t h e  c l i m a c t e r i c  a nd  8 (6%) ha d  n o r m a l  m e n s t r u a l  c y c l e s  
( Fi  g u r e  3 : 3 ) .
3. 3 SITE OF BURNING
The numbe r  o f  p a t i e n t s  a f f e c t e d  by  b u r n i n g  a t  
p a r t i c u l a r  s i t e s  i s  s hown i n  T a b l e  3 : 2  a nd  F i g u r e  3 : 4 .  
The t o n g u e  was t h e  mos t  c ommonl y  r e p o r t e d  s i t e ,  f o l l o w e d  
by  t h e  p a l a t e  a n d  u p p e r  a l v e o l u s  o r  u p p e r  d e n t u r e  b e a r i n g  
t i s s u e s ,  t h e  l i p s ,  a nd  l o w e r  d e n t u r e  b e a r i n g  t i s s u e s  o r  
l o w e r  a l v e o l u s .  L e s s  commonl y ,  t h e  b u c c a l  muc os a ,  t h r o a t  
a n d  f l o o r  o f  mou t h  we r e  a f f e c t e d .  I n  t o t a l  60% o f
p a t i e n t s  c o m p l a i n e d  o f  b u r n i n g  a t  more  t h a n  one  o f  t h e s e  
s i t e s .  G e n e r a l i s e d  o r a l  b u r n i n g  was p r e s e n t  i n  7 . 33% o f  
t h e  s a m p l e .
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3 . 4  SOURCE OF REFERRAL
P a t i e n t s  w i t h  b u r n i n g  mo u t h s  we r e  r e f e r r e d  t o  
G l a s g o w  D e n t a l  H o s p i t a l  and  S c h o o l  f r o m  f o u r  
s o u r c e s . G e n e r a l  d e n t a l  p r a c t i t i o n e r s  r e f e r r e d  76 p a t i e n t s  
( 5 0 . 6 7 % ) .  33 p a t i e n t s  (22%) a t t e n d e d  w i t h o u t  r e f e r r a l
( s e l f - r e f e r r a l )  t h e  m a j o r i t y  o f  t h e s e  h a v i n g  a t t e n d e d  t h e  
D e n t a l  H o s p i t a l  p r e v i o u s l y ,  32 p a t i e n t s  ( 2 1 . 3 3 %)  we r e  
r e f e r r e d  by  g e n e r a l  m e d i c a l  p r a c t i t i o n e r s  a nd  9 p a t i e n t s  
(6%) we r e  r e f e r r e d  by  h o s p i t a l  c o n s u l t a n t s  o u t w i t h  t h e  
d e n t a l  h o s p i t a l  ( F i g u r e  3 : 5 ) .
3 . 5  DURATION OF SYMPTOMS
The d u r a t i o n  o f  s y mp t o ms  a t  p r e s e n t a t i o n  a r e  s hown  
i n  Fi  g u r e  3 : 6 .
3 . 6  SYMPTOM PATTERN
T a b l e  3 : 3  s hows  t h e  p a t t e r n  o f  b u r n i n g  r e p o r t e d  
by  p a t i e n t s .  Where known t h e  s y mp t o ms  we r e  p r e s e n t  i n  t h e  
f o l l o w i n g  p e r c e n t a g e s :  b u r n i n g  p r e s e n t  on w a k e n i n g
43 . 53%.  s y mp t o ms  b e c o m i n g  w o r s e  a s  t h e  d a y  p r o g r e s s e d  
70.  74%, maximum d i s c o m f o r t  i n  t h e  e v e n i n g  56.  55%. b u r n i n g  
t h a t  c a u s e d  w a k e n i n g  23 . 30% a nd  b u r n i n g  t h a t  had  c h a n g e d  
t h e  p a t i e n t s ' -  s l e e p  p a t t e r n  23 . 44%.
By g r o u p i n g  v a r i o u s  s ympt oms  t o g e t h e r  i t  was 
p o s s i b l e  t o  c l a s s i f y  145 p a t i e n t s  a c c o r d i n g  t o  Type 1, 2
o r  3 BMS.
Type  1. Th o s e  p a t i e n t s  who p r e s e n t e d  w i t h  t h e  
" c l a s s i c a l  s y mp t o ms " ,  i .  e.  no b u r n i n g  on w a k e n i n g ,  b u r n i n g  
t h e n  d e v e l o p i n g  and  b e c o m i n g  more  i n t e n s e  a s  t h e  d a y  
p r o g r e s s e d  a nd  b e i n g  mos t  s e v e r e  i n  t h e  e v e n i n g .  T h i s
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p a t t e r n  o f  b u r n i n g  wa k e n e d  p a t i e n t s  f r o m  s l e e p  i n  a f e w 
c a s e s .
Type  2. P a t i e n t s  whos e  s y mp t o ms  d i d  n o t  f i t  t h e  
p a t t e r n  o f  Type  1 b u t  ha d  b u r n i n g  p r e s e n t  e a c h  day,  o f t e n  
on w a k e n i n g  and  p e r s i s t e n t  t h r o u g h o u t  t h e  day.  A g a i n  t h i s  
p a t t e r n  o f  b u r n i n g  wa k e n e d  a f e w p a t i e n t s  f r o m  s l e e p .
Type  3. T h o s e  p a t i e n t s  whose  s y mp t o ms  f o l l o w e d  no 
p a t t e r n  a n d  we r e  i n t e r m i t t e n t ,  n o t  b e i n g  p r e s e n t  e a c h  day .
F i f t y  one  p a t i e n t s  (35%) wer e  c l a s s i f i e d  Type  I ,  
78 (54%) Type  2 and  16 (11%) Type  3) .
T a b l e  3 : 4  a nd  F i g u r e  3 : 7  s hows  t h e  r e l a t i o n s h i p  
b e t w e e n  b u r n i n g  s y mp t o ms  a nd  e a t i n g  and  d r i n k i n g .  T h i s
r e l a t i o n s h i p  was known f o r  147 p a t i e n t s .  B u r n i n g  was
a s s o c i a t e d  w i t h  e a t i n g  a nd  d r i n k i n g  i n  51 . 70% o f  t h e s e  
p a t i e n t s .  I n  t h e s e  p a t i e n t s  b u r n i n g  was f r e q u e n t l y  made
w o r s e  by  t h e  i n g e s t i o n  o f  h o t .  s p i c y  f o o d s  o r  h o t  d r i n k s  
s u c h  a s  c o f f e e  a nd  t e a .  I n  a d d i t i o n  some p a t i e n t s
a v o i d e d  v i n e g a r  and  c i t r u s  f r u i t s  and  d r i n k s .
Where s ympt oms  we r e  r e l i e v e d  by  d r i n k i n g  o r  e a t i n g  
i t  was f r e q u e n t l y  c o l d  d r i n k s  t h a t  we r e  r e s p o n s i b l e .  
Some p a t i e n t s  who wor e  d e n t u r e s  o b t a i n e d  r e l i e f  by r u n n i n g  
t h e m u n d e r  a c o l d  t a p  b e f o r e  r e p l a c e m e n t  i n  t h e  mout h .
3. 7 SEVERITY OF SYMPTOMS AT PRESENTATION
One h u n d r e d  and  f o r t y - t w o  p a t i e n t s  wer e  a b l e  t o  
i n d i c a t e  t h e  s e v e r i t y  o f  t h e  b u r n i n g  s e n s a t i o n  u s i n g  t h e  
l i n e a r  a n a l o g u e  s c a l e  ( T a b l e  3 : 5  and  F i g u r e  3 : 8 ) .  F o r t y  
f i v e  p a t i e n t s  ( 3 1 . 6 9 %)  d e s c r i b e d  t h e  s ympt oms  a s  
i n t o l e r a b l e  ( s c o r e  o f  10) a n d  o n l y  7 ( 3 . 5 2 %)  s c o r e d  t h e i r  
s ympt oms  l e s s  t h a n  5. N i n e t y  p a t i e n t s  ( 6 3 . 3 8 %)  i n d i c a t e d  a
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s e v e r i t y  s c o r e  o f  8 o r  more.
3.8 MEDICAL HISTORY
3. 8. 1 Dr ug  H i s t o r y
One h u n d r e d  a nd  t wo p a t i e n t s  (68%) we r e  r e c e i v i n g  
some f o r m  o f  r e g u l a r  m e d i c a t i o n  p r i o r  t o  p r e s e n t a t i o n ,  26 
p a t i e n t s  ( 1 7 . 3 3 %)  wer e  t a k i n g  t r a n q u i l l i s e r s ,  48 (32%)
s l e e p i n g  t a b l e t s ,  and  9(6%)  a n t i  d e p r e s s a n t s .  T h r e e  
p a t i e n t s  (2%) wer e  on m e d i c a t i o n  f o r  d i a b e t e s  m e l l i t u s  a n d  
65 ( 4 3 . 3 3 % )  wer e  r e c e i v i n g  o t h e r  f o r m s  o f  r e g u l a r
m e d i c a t i o n  ( F i g u r e  3 : 9 ) .
3 . 8 . 2  Smoki  ng
One h u n d r e d  and  f o r t y - s i x  p a t i e n t s  we r e  q u e s t i o n e d  
a b o u t  t h e i r  s m o k i n g  h a b i t s .  F o r t y  p a t i e n t s  ( 2 7 . 3 9 %)  
a d m i t t e d  t o  s mo k i n g .  The n u mb e r  o f  c i g a r e t t e s / d a y  o r  t h e  
e q u i v a l e n t  f o r  p i p e  s m o k e r s  i s  s hown i n  F i g u r e  3: 10.  The 
r a t i o  o f  f e m a l e s  t o  m a l e s  i n  t h i s  g r o u p  o f  s m o k e r s  was 
5. 66:  1 c o m p a r e d  t o  6. 89: 1 i n  t h e  s t u d y  g r o u p  a s  a who l e .
3 . 8 . 3  H i s t o r y  o f  D i a b e t e s  M e l l i t u s
F o u r  p a t i e n t s  ( 2 . 6 6 %)  we r e  known t o  h a v e  d i a b e t e s  
m e l l i t u s  on p r e s e n t a t i o n  3 we r e  b e i n g  t r e a t e d  w i t h
m e d i c a t i o n  ( s e e  3 . 8 . 1 )  and  1 by  d i e t a r y  c o n t r o l .
3 . 8 . 4  H i s t o r y  o f  D e p r e s s i v e  I l l n e s s
One h u n d r e d  and  f o r t y - s i x  p a t i e n t s  we r e  q u e s t i o n e d  
a b o u t  a h i s t o r y  o f  d e p r e s s i v e  i l l n e s s ;  43 p a t i e n t s  
( 2 9 . 4 5 %)  i n d i c a t e d  t h a t  t h e y  ha d  b e e n  o r  we r e  b e i n g  
t r e a t e d  f o r  d e p r e s s i o n .  F i v e  ( 1 1 . 6 2 %)  o f  t h e s e  p a t i e n t s
wer e  t a k i n g  a n t i d e p r e s s a n t  d r u g s  on p r e s e n t a t i o n ,
r e p r e s e n t i n g  55 . 5% o f  p a t i e n t s  who wer e  r e c e i v i n g  t h i s
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t y p e  o f  m e d i c a t i o n .
3. 8. 5 S l e e p  p a t t e r n  
One h u n d r e d  and  t h i r t y  f o u r  p a t i e n t s  we r e  
q u e s t i o n e d  a b o u t  t h e i r  p a t t e r n  o f  s l e e p .  I n c o m p l e t e  d a t a  
was r e c o r d e d  f o r  8 o f  t h e s e  p a t i e n t s .  S i x t y  s e v e n  
p a t i e n t s  d e s c r i b e d  s l e e p i n g  n o r m a l l y .  Of t h e s e  p a t i e n t s
44 h a d  an  e n t i r e l y  n o r m a l  s l e e p  p a t t e r n .  The r e m a i n i n g  
p a t i e n t s  e i t h e r  ha d  d i f f i c u l t y  g e t t i n g  t o  s l e e p ,  e a r l y  
m o r n i n g  w a k e n i n g ,  b u r n i n g  t h a t  c a u s e d  w a k e n i n g  o r  b u r n i n g  
t h a t  h a d  c h a n g e d  t h e i r  s l e e p  p a t t e r n . ( T a b l e  3 : 6 ) .
The s l e e p  p a t t e r n s  o f  t h e  59 p a t i e n t s  who
d e s c r i b e d  s l e e p i n g  a b n o r m a l l y  a r e  s hown i n  T a b l e  3 : 7 .
T w e n t y  s e v e n  p a t i e n t s  ( 2 0 . 1 4 %)  o f  t h e  134
q u e s t i o n e d  i n d i c a t e d  t h a t  b u r n i n g  c a u s e d  w a k e n i n g  f r o m
s l e e p .  S i x  ( 8 . 9 5 %)  o f  t h o s e  d e s c r i b e d  t h e i r  s l e e p  a s
o t h e r w i s e  n o r m a l  and  21 ( 3 1 . 3 4 %)  o f  t h o s e  d e s c r i b e d  t h e i r  
s l e e p  a s  a b n o r m a l .
3 . 9  DOMESTIC AND SOCIAL CIRCUMSTANCES
The l i n e a r  a n a l o g u e  s c o r e  i n d i c a t e d  by 143
p a t i e n t s  i s  shown i n  F i g u r e  3 : 1 1 .
F e a t u r e s  e l i c i t e d  f r o m  p a t i e n t s  wh i c h  a f f e c t e d  
t h e i r  s a t i s f a c t i o n  w i t h  t h e i r  d o m e s t i c  and  s o c i a l  
c i r c u m s t a n c e s  i n c l u d e d  l i v i n g  w i t h  an  i n c a p a c i t a t e d  s p o u s e  
o r  h a n d i c a p p e d  c h i l d  ( a s u r p r i s i n g l y  common f i n d i n g  
20%),  d i s s a t i s f a c t i o n  w i t h  t h e i r  home o r  i t s  l o c a l i t y  a n d  
f e a r  o f  v a n d a l i s m .
A l t h o u g h  t h e r e  i s  p r e s e n t l y  no c o m p a r a b l e  c l i n i c a l  
d a t a  t h e  c l i n i c a l  i m p r e s s i o n  g a i n e d  a t  i n t e r v i e w  was t h a t  
a s c o r e  o f  l e s s  t h a n  e i g h t  r e p r e s e n t e d  s i g n i f i c a n t
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u n h a p p i n e s s .  T h i r t y  n i n e  o f  t h o s e  q u e s t i o n e d  r e s p o n d e d
i n  t h i s  way ( 2 7 % ) .  ( T a b l e  3 : 8 ) .
3 . 1 0  CONCLUSIONS
The r e s u l t s  o f  t h i s  s t u d y  c o n f i r m e d  p r e v i o u s  
s t u d i e s  w h i c h  s h o we d  t h a t  b u r n i n g  mou t h  s y n d r o me  a f f e c t s  
p r e d o m i n a t e l y  p o s t m e n o p a u s a l  women.  The mean a ge .  59
y e a r s ,  was r e m a r k a b l y  s i m i l a r  t o  t h e  f i n d i n g s  o f  B a s k e r  e t  
a l  ( 1 9 7 8 )  a nd  Mai n and  B a s k e r  ( 1 9 8 3 )  who r e p o r t e d  a mean 
a ge  o f  60 y e a r s ,  and  by  S c h o e n b e r g  e t  a l  ( 1 9 7 1 )  who c i t e d  
a f i g u r e  o f  58 y e a r s .  The mean a ge  r e p o r t e d  i n  an
e a r l i e r  s t u d y  by  S c h o e n b e r g  ( 1 9 6 7 )  was 54 y e a r s .
The t o n g u e  was c o n f i r m e d  a s  t h e  mos t  c ommonl y  
a f f e c t e d  s i t e .  The s i t e  h i e r a r c h y  was s i m i l a r  t o  t h a t
r e p o r t e d  by  Mai n and  B a s k e r  ( 1 9 8 3 )  f o r  t h e i r  g e n e r a l  
d e n t a l  p r a c t i c e  a n d  L e e d s  and  B i r m i n g h a m  d e n t a l  h o s p i t a l  
s u r v e y s  e x c e p t  t h a t  i n  t h e  p r e s e n t  s t u d y  t h e  t h r o a t  was 
m a r g i n a l l y  mor e  commonl y  a f f e c t e d  t h a n  t h e  b u c c a l  muc os a .
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S i t e
Number of Percentage Only s i t e  Percentage  of
p a t i e n t s  of t o t a l  (number) t o t a l  sample
Tongue 116(100%) 77. 33 41 27. 33
Dorsum 5( 4. 31%) 3. 33 1 0. 66
Tip 15( 12. 93%) 10. 00 6 4. 00
L a te r a l  bo rders 9( 7. 75%) 6. 00 6 4. 00
Tip and l a t e r a l  
borders 16( 13. 79%) 10. 66 7 4. 66
Tip and dorsum 1 0( 8. 62%) 6. 66 4 2. 66
All t h r e e  s i t e s 61 ( 52. 58%) 40. 66 17 11. 33
P a la te  and Upper 
Ridge/Alveolus 6 7 ( 100%) 44. 66 6 4. 00
P a la te 20( 29. 85%) 13. 33 3 2. 00
Upper Ridge/  
a lv e o lu s 7( 10. 44%) 4. 66 1 0. 66
Both 40( 59. 70%) 26. 66 2 1. 33
Lips 58( 1 00%) 38. 66 8 5. 33
Upper 4( 7. 01 %) 2. 66 2 1. 33
Loner 1 0( 15. 78%) 6. 66 2 1. 33
Both 44( 77. 19%) 29. 33 4 2. 66
Loner Denture Bearing 
Area or  Loner 
Alveolus 55 36. 66 5 3. 33
Buccal Mucosa 8 5. 33 0 0
Throat
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Table 3: 5 Number of p a t i e n t s  i n d i c a t i n g  
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Table 3:8 Analogue sco re  f o r  those  p a t i e n t s  Kith 
adverse  s o c i a l  and domestic  c i rcumstances
CHAPTER 4
HAEMATOLOGICAL INVESTIGATIONS -  RESULTS
4. 1 FULL BLOOD COUNT
E s t i m a t i o n  o f  f u l l  b l o o d  c o u n t  was u n d e r t a k e n  f o r  
146 p a t i e n t s .  ( A p p e n d i x  1 ) .
4. 1. 1 Mean c o r p u s c u l a r  h a e m o g l o b i n  ( Hgb)
One f e m a l e  p a t i e n t  ( r e f  no 032)  was f o u n d  t o  h a v e  
a mean c o r p u s c u l a r  h a e m o g l o b i n  b e l o w  t h a t  o f  t h e  n o r m a l  
r a n g e .  b e i n g  1 0 . 2 g / d L .  Her  f i l m  was r e p o r t e d  a s .  " Re d
c e l l s  s how a n i  s o p o i  k i  l o c . y t  o s i  s w i t h  f e a t u r e s  o f  i r o n
d e f i c i e n c y .  T h e r e  i s  an  i n c r e a s e  i n  p o l . y c h r o m a s i  a wh i c h ,
i n  t h e  a b s e n c e  o f  i r o n  t h e r a p y  wo u l d  s u g g e s t  b l o o d  l o s s " .  
S e r u m f e r r i t i n  was f o u n d  t o  be 3 n g / m l :  a l l  o t h e r
h a e m a t o l o g i c a l  f i n d i n g s  we r e  n o r m a l  a n d  t h e  p a t i e n t  was 
r e f e r r e d  t o  a c o n s u l t a n t  p h y s i c i a n  f o r  i n v e s t i g a t i o n  o f  
t h e  p o s s i b l e  s o u r c e  o f  b l o o d  l o s s .  a nd  t h e  r e s u l t i n g  
a n a e m i  a.
4 . 1 . 2  Mean C e l l  Vol ume ( M. C. V. )
F i v e  p a t i e n t s  had  a m i l d l y  e l e v a t e d  M. C. V. ( s e e  T a b l e  
4: 1 a n d  F i g u r e  4: 1) b e i n g  j u s t  o u t w i t h  t h e  n o r m a l  r a n g e  
( 7 8 - 9 9  f l ) . The f i l m s  o f  t wo o f  t h e s e  p a t i e n t s  ( r e f  n o s  064  
a n d  083)  we r e  r e p o r t e d  a s  s h o w i n g  m i l d  m a c ro c .y t  o s i  s ,  a n d  t h e  
r e p o r t s  o f  t h e i r  f i l m s  r a i s e d  t h e  q u e s t i o n  o f  a l c o h o l  a b u s e .  
B o t h  o f  t h e  p a t i e n t s .  h o w e v e r .  i n d i c a t e d  t h a t  t h e y  w e r e
a b s t a i n e r s .  A l l  5 p a t i e n t s  h a d  n o r m a l  v a l u e s  f o r  c o r r e c t e d
w h o l e  b l o o d  f o l a t e  a n d  s e r u m  v i t a m i n  B12.
4 . 2  FILM
Of t h e  146 p a t i e n t s  i n  whom t h e  f i l m  was r e p o r t e d
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136 p a t i e n t s  had  e n t i r e l y  n o r m a l  f i l m s .  T a b l e  4 : 2  shows
t h e  f i n d i n g s  f o r  t h e  r e m a i n i n g  10 p a t i e n t s .
The p a t i e n t  ( r e f  no 011)  w i t h  n e u t r o p e n i a  had  a
r e p e a t  f i l m  u n d e r t a k e n  w h i c h  c o n f i r m e d  t h e  n e u t r o p e n i a  a nd  
s h e  was r e f e r r e d  t o  a c o n s u l t a n t  h a e m a t o l o g i s t  f o r
i n v e s t i g a t i o n .  no c a u s e  c o u l d  be f o u n d  a n d  t h e  p a t i e n t  i s
u n d e r  r e g u l a r  r e v i e w  a t  t h e  h a e m a t o l o g y  c l i n i c .
One p a t i e n t  ( r e f  no 012)  w i t h  m i l d
t h r o m b o c y t o p e n i a  ha d  b e e n  on r e g u l a r  r e v i e w s  f o r  t h i s  
c o n d i t i o n  by  h e r  g e n e r a l  m e d i c a l  p r a c t i t i o n e r  and  t h e  
c o n d i t i o n  ha d  d e v e l o p e d  f o l l o w i n g  r a d i o t h e r a p y  f o l l o w i n g  a 
m a s t e c t o m y  t wo and  a h a l f  y e a r s  p r e v i o u s l y .  A l l  o t h e r  
h a e m a t o l o g i c a l  p a r a m e t e r s  we r e  n o r m a l .
P a t i e n t  ( r e f  no 032)  h a s  b e e n  d e s c r i b e d  i n  s e c t i o n  
4 . 1 . 1 .  P a t i e n t  ( r e f  no 064)  h a s  b e e n  d e s c r i b e d  i n
s e c t i o n  4 . 1 . 2  i n  a d d i t i o n  t o  t h e  m a c r o c . y t o s i s  h e r  GGT 
l e v e l  was 186U/ L ( n o r m a l  r a n g e  5 - 5 0  U/L) f u r t h e r  r a i s i n g  
t h e  q u e s t i o n  o f  a l c o h o l  e x c e s s .
P a t i e n t  ( r e f  no 068)  was r e f e r r e d  t o  a c o n s u l t a n t  
h a e m a t o l o g i s t  who c o n f i r m e d  t h e  e l e v a t e d  p l a t e l e t  c o u n t  
a n d  t h e  p r e s e n c e  o f  a p r i m a r y  m y e l o p r o l i f e r a t i v e  d i s o r d e r  
i n v o l o v i n g  e s p e c i a l l y  m e g a k a r y o c y t e s .
The i n c r e a s e d  p l a t e l e t  c o u n t  i n  p a t i e n t  ( r e f  no 
071)  was c o n f i r m e d  by  s u b s e q u e n t  f i l m s ,  a d v i c e  f r o m  a 
c o n s u l t a n t  h a e m a t o l o g i s t  was t h a t  t h e r e  was no n e e d  t o  
i n v e s t i g a t e  f u r t h e r .
P a t i e n t  ( r e f  no 083)  ha d  s i m i l a r  f i n d i n g s  t o  
p - a t i e n t  ( r e f  no 064)  i n  t h a t  i n  a d d i t i o n  t o  an  i n c r e a s e d  
MCV r e p o r t e d  on t h e  f i l m  t h e r e  was a m i l d l y  e l e v a t e d  GGT
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l e v e l  o f  72U/ L ( n o r m a l  r a n g e  5 - 5 0  U/L) w i t h  o t h e r
h a e m a t o l o g i c a l  p a r a m e t e r s  b e i n g  n o r m a l .
I n  a d d i t i o n  t o  t h e  m i l d  a n a e m i a  r e p o r t e d  i n  t h e
f i l m  f o r  p a t i e n t  ( r e f  n o r  124)  he  h a d  a b o r d e r l i n e  v i t a m i n
B12. n o r m a l  MCV and  h a e m o g l o b i n .
4 . 3  SERUM FERRITIN
Se r um f e r r i t i n  was m e a s u r e d  f o r  139 p a t i e n t s .  
E i g h t  p a t i e n t s  ( 5 . 7 5 %)  wer e  d e f i c i e n t  i n  i r o n  h a v i n g  S e r u m 
f e r r i t i n  l e v e l s  b e l o w  t h e  n o r m a l  r a n g e  ( 1 2 - 3 0 0  n g / m l )  s e e  
T a b l e  4 : 3 .  I t  c a n  be s e e n  t h a t  4 o f  t h e  p a t i e n t s  we r e  a g e d  
l e s s  t h a n  45 . y ea r s  r e p r e s e n t i n g  31% o f  p a t i e n t s  i n  t h e  
s t u d y  g r o u p  b e l o w  t h i s  age .
A l l  p a t i e n t s  we r e  r e f e r r e d  t o  a c o n s u l t a n t  
h a e m a t o l o g i s t  t o  i n v e s t i g a t e  t h e  c a u s e s  o f  t h e  d e f i c i e n c y .
4. 4 SERUM VITAMIN B12
Se r um V i t a m i n  B12 was e s t i m a t e d  f o r  147 p a t i e n t s .  
T we l v e  p a t i e n t s  ( T a b l e  4 : 4  ) had  r e s u l t s  b e l o w  t h e
n o r m a l  r a n g e  ( 1 7 5 - 8 0 0  p g / m l )  r e p r e s e n t i n g  8% o f  t h o s e  
t e s t e d .  None o f  t h e s e  p a t i e n t s  had  an  a b n o r m a l  MCV a n d
on t h e  a d v i c e  o f  a c o n s u l t a n t  h a e m a t o l o g i s t  t h e y  we r e  
t r e a t e d  w i t h  a s i x  week c o u r s e  o f  w e e k l y  v i t a m i n  B12 
i n j e c t i o n s  ( 1000 j i g  o f  c y a n o c o b a l a m i  n) . Se r um v i t a m i n  B12 
e s t i m a t i o n s  wer e  r e p e a t e d  t h r e e  mo n t h s  l a t e r  a nd  we r e  
w i t h i n  t h e  n o r m a l  r a n g e .
4 . 5  CORRECTED WHOLE BLOOD FOLATE
C o r r e c t e d  wh o l e  b l o o d  f o l a t e  was i n v e s t i g a t e d  f o r  
145 p a t i e n t s  none  o f  whom we r e  f o u n d  t o  be d e f i c i e n t  i n  
f o l i c  a c i d .
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4. 6 CO N C LU SI O N S
I n  t h i s  s t u d y  h a e m a t o l o g i c a l  d e f i c i e n c i e s  we r e  
p r e s e n t  i n  a s m a l l  b u t  i m p o r t a n t  p r o p o r t i o n  o f  p a t i e n t s .  
Compar  i  s o n  w i t h  o t h e r  s t u d i e s  i s  p a r t i c u l a r l y  c o m p l i  c a t  e d 
i n  t h i s  a r e a  a s  mos t  a u t h o r s  h a v e  i n c l u d e d  t h e  d i s c u s s i o n  
o f  b u r n i n g  s ympt oms  w i t h  p a t i e n t s  who h a v e  v i s i b l e  o r a l  
c h a n g e s .  However ,  s i n c e  o n l y  6% o f  t h e  p a t i e n t s  we r e  i r o n  
d e f i c i e n t  t h i s  r e p r e s e n t s  a much l o w e r  i n c i d e n c e  t h a n  
r e p o r t e d  by  B r o ok e  a nd  S e g a n s k i  ( 1 9 7 7 )  who c l a i m e d  53% o f  
s u c h  p a t i e n t s  were  i r o n  d e f i c i e n t .  w i t h  3 o f  t h e i r  55 
p a t i e n t s  b e i n g  a n a e m i c .  The p a t i e n t s  i n  t h e  s t u d y  o f  B r o o k e  
a n d  S e g a n s k i  were  o f  a s i m i l a r  a g e  d i s t r i b u t i o n  and  s e x  
r a t i o '  t o  t h e  p r e s e n t  s t u d y  a nd  no o r a l  c h a n g e s  we r e  
r e p o r t e d l y  p r e s e n t .  A l s o  i n  t h e  l a t t e r  s t u d y  v i t a m i n  B12 
and  f o l a t e  l e v e l s  we r e  o n l y  m e a s u r e d  i f  i n i t i a l  
h a e m a t o l o g i c a l  s t u d i e s  i n d i c a t e d  a p o s s i b l e  d e f i c i e n c y  a n d  
no n e  o f  t h e i r  p a t i e n t s  we r e  v i t a m i n  B12 d e f i c i e n t  w h i l e  4% 
we r e  f o l a t e  d e f i c i e n t .  I n  t h e  p r e s e n t  s t u d y  8% o f  
p a t i e n t s  we r e  v i t a m i n  B12 d e f i c i e n t  and  none  o f  t h o s e  h ad  
an  a b n o r m a l  MCV. T h i s  f i n d i n g  s u p p o r t s  t h e  o p i n i o n  t h a t  
s e r u m  v i t a m i n  B12 s h o u l d  be r o u t i n e l y  e s t i m a t e d  a n d  
a s s e s s m e n t  o f  h a e m o g l o b i n  and  MCV a l o n e  i s  i n s u f f i c e n t .  
None o f  t h e  p a t i e n t s  i n  t h e  p r e s e n t  s t u d y  were  d e f i c i e n t  
i n  f o l i c  a c i d .
C o m p a r i s o n  w i t h  t h e  s t u d i e s  o f  B a s k e r  e t  a l  
( 1 9 7 8 ) .  Main  and  B a s k e r  ( 1 9 8 3 ) ,  and  Z e g a r e l l i  ( 1 9 8 4 )  i n  
w h i c h  h a e m a t o l o g i c a l  d e f i c i e n c i e s  were  r e p o r t e d  i n  33%, 
40% a n d  0.5% o f  p a t i e n t s  r e s p e c t i v e l y  i s  n o t  p o s s i b l e  
s i n c e  m u c o s a l  c h a n g e s  we r e  r e p o r t e d  i n  p a t i e n t s  i n c l u d e d
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i n  t h o s e  p a p e r s .
However ,  s i n c e  m u c o s a l  d i s c o m f o r t  i n  p a t i e n t s  w i t h  
m u c o s a l  c h a n g e  i s  w e l l  known ( H.j o r t  i  n g - H a n s e n  a nd  B e r t r a m  
1968 .  H a r d i s t y  a nd  W e a t h e r a l l  1974 ,  a nd  D o l b y  1 9 7 5 ) ,  i t  i s  
p o s s i b l e  t h a t  BMS r e p r e s e n t s  an  e a r l y  s t a g e  i n  t h e  
d e v e l o p m e n t  o f  s u c h  d e f i c i e n c i e s .
C o m p a r i s o n  o f  t h e  h a e m a t o l o g i c a l  f i n d i n g s  o f  t h i s  
s t u d y  w i t h  wha t  m i g h t  be e x p e c t e d  i n  t h e  g e n e r a l  
p o p u l a t i o n  i s  d i f f i c u l t .  T h e r e  h a v e  b e e n  f ew s t u d i e s  
u n d e r t a k e n  on an  e p i d e m i o l o g i c a l  b a s i s  i n  t h e  U n i t e d  
Kingdom,  t h e  l a s t  b e i n g  t h a t  o f  M c F a r l a n e  e t  a l ( 1 9 6 7 )  i n  
Gl a s gow.  I n  t h a t  s t u d y  t o t a l  i r o n  b i n d i n g  c a p a c i t y  a nd  
p e r c e n t a g e  s a t u r a t i o n  was e m p l o y e d  a s  an  i n d i c a t o r  o f  i r o n  
d e p l e t i o n  a nd  o f  i r o n  s t a t u s .  M c F a r l a n e  e t  a l  ( 1 9 6 7 )  
r e p o r t e d  t h a t  22 .2% o f  f e m a l e  p a t i e n t s  a t t e n d i n g  a g e n e r a l  
m e d i c a l  p r a c t i c e  were  i r o n  d e f i c i e n t  c o m p a r e d  t o  16.3% o f  
c o n t r o l s .  B o t h  f i g u r e s  a r e  c o n s i d e r a b l y  h i g h e r  t h a n  t h e  
6% f o u n d  i n  t h e  p r e s e n t  s t u d y .  As f o r  i r o n  d e f i c i e n c y  
a n a e m i a .  9. 7% o f  t h e i r  f e m a l e  p a t i e n t s  and  2% o f  c o n t r o l s  
had  p o s i t i v e  f i n d i n g s  c o m p a r e d  t o  0. 6% i n  t h e  p r e s e n t  BMS 
g r o u p .  I t  i s  l i k e l y  t h a t  i n  t h e  i n t e r v e n i n g  y e a r s  m e d i c a l  
c a r e  and  d i e t  h a s  i m p r o v e d  w h i c h  m i g h t  a c c o u n t  f o r  a 
l o w e r i n g  o f  t h e  i n c i d e n c e  o f  i r o n  d e f i c i e n c y  i n  t h e  
g e n e r a l  p o p u l a t i o n .  I n  a d d i t i o n ,  t h e  u s e  o f  s e r u m  
f e r r i t i n  a s  a more a c c u r a t e  i n d i c a t o r  o f  i r o n  s t a t u s  may 
a l s o  h a v e  p l a y e d  a r o l e .  The 1967 s t u d y  o f  M c F a r l a n e  e t  
a l  s howe d  no d i f f e r e n c e s  b e t w e e n  t h e  i n c i d e n c e  o f  
d e f i c i e n c y  i n  p r e  and  p o s t m e n o p a u s a l  women. V i t a m i n  B12 
d e f i c i e n c y  was f o u n d  i n  o n l y  1% o f  t h e  p a t i e n t s  i n  t h e
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1967 s u r v e y  c o m p a r e d  t o  8 . 16% i n  t h e  BMS g r o u p ,  
s i g n i f i c a n c e  o f  t h e s e  h a e m a t o l o g i c a l  d e f i c i e n c i e s  
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F i g u r e  4:1 Number  o f  p a t i e n t s  /  MCV
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P a t i e n t
r e f e r e n c e  Sex Acre MCV Menopausal
number s t a t u s
050 F 59 100 Post
064 F 47 103 Post
083 F 70 103 Post
105 F 46 100 Menopausal
126 M 60 102
Table 4: 1 Sex. age and hormonal s t a t u s  of t hose  p a t i e n t s  

















Red c e l l s  normochromic and normocytic.  Total  
white c e l l  count  i s  reduced with the 
fo l lowing d i f f e r e n t i a l :  Neut rophi l s  50%.
Lymphocytes 45% and Monocytes 5%.
P l a t e l e t s  reduced ( mild thrombocytopenia)  
100,000.  Red c e l l s  normochromic and
normocytic.  White c e l l  s e r i e s  i s  normal.
Red c e l l s  shon a n i s o p o i k i l o c y t o s i s  with 
f e a t u r e s  of i r on  de f i c i ency .  There i s  an 
i n c r e a s e  in  polychromasia which in  the 
absence of i r on  therapy would sugges t  blood 
loss .
Raised MCV with g e n e r a l i s ed  macrocytos i s  as 
seen i n  the hepa t i c  dys func t i on  of a lcohol  
excess.  Hhite c e l l  s e r i e s  i s  normal.
Red c e l l s  show a n i s o c y t o s i s  with va r i a b l e  
haemoglobini sat ion.  Fragmented c e l l s  and 
elongated c e l l s  are  a l so  seen. Hhite blood 
c e l l s  appear  e s s e n t i a l l y  normal. P l a t e l e t s  
a re  markedly i nc reased  and anisothrombia i s  
noted.  Appearances sugges t  a myelo­
p r o l i f e r a t i v e  d i s o r d e r  and f u r t h e r
i n v e s t i g a t i o n  i s  i nd i ca t e d .
P l a t e l e t s  i nc reased  in  an otherwise  normal 
fi lm.
Red c e l l s  show mild round macrocytosis .  In 
the absence of h e p a t o - b i l i a r y  dysfunct ion B12 
and f o l a t e  assays  would be of value.  Hhite 
c e l l s  and p l a t e l e t s  a re  normal.
Total  white c e l l s  count  i s  reduced with 
d i f f e r e n t i a l :  Neu t roph i l s  80%, Lymphocytes
14% Monocytes 3%, Eos i nophi l s  3%. P l a t e l e t s  
a r e  normal.
Red c e l l s  normochromic and normocytic.  Hhite 
c e l l  s e r i e s  i s  normal.  P l a t e l e t  count  i s  
reduced and t h e re  i s  ani sothrombia.
Mild anaemia. Red c e l l s  a r e  normochromic and 
normocytic.
:2 Film r e p o r t s  f o r  those  p a t i e n t s  with 
abnormal f i l ms  (n = 10)
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Patient Serum
r e f e r en c e
number
Sex Age f e r r i t i n
ng/ml
Menopausal
s t a t u s
032 F 35 3 Pre
047 F 78 5 Post
080 F 40 6 Menopausal
092 F 64 11 Post
107 F 43 3 Menopausal
113 M 58 12 —
131 F 68 10 Post
147 F 41 4 Pre
Table 4: 3 Sex age and hormonal s t a t u s  of  those  p a t i e n t s  
wi th reduced serum f e r r i t i n  l e v e l s .
P a t i e n tr e f e r en c e
number
Sex Age ^f£amin B12 
pg/ml
Menopausal
s t a t u s
020 F 78 105 Post
037 F 62 156 Post
056 F 49 162 Menopausal
057 F 55 124 Post
071 F 54 155 Post
077 F 64 170 Post
082 F 69 133 Post
124 H 66 136 —
131 F 68 71 Post
133 F 80 158 Post
146 F 67 129 Post
149 F 68 * Post
* >2000pg/ml. 
v i t amin B12
This p a t i e n t  had been t r e a t e d  f o r  low 
p r i o r  to  r e f e r r a l .
Table 4:4 Age. sex and hormonal s t a t u s  of those p a t i e n t s
with low serum vi t amin B12
CHAPTER 5
B IO C H E M IC A L  I N V E S T I G A T I O N S  -  R E S U L T S
5. 1 PLASMA GLUCOSE ESTIMATION
P l a s m a  g l u c o s e  was e s t i m a t e d  f o r  128 p a t i e n t s  
( a p p e n d i x  1 ) .  E l e v e n  p a t i e n t s  ( 8 . 6 % )  ha d  r a i s e d  f a s t i n g  
b l o o d  g l u c o s e  c o n c e n t r a t i o n s  ( > 6 . 5  mmo l / L ) .  The g l u c o s e  
t o l e r a n c e  t e s t  was a b n o r m a l  i n  4 p a t i e n t s ,  n o r m a l  i n  
a n o t h e r  4 a nd  t h e  o t h e r  3 p a t i e n t s  h ad  known m a t u r i t y  
o n s e t  d i a b e t e s  w i t h  r a n do m b l o o d  g l u c o s e  c o n c e n t r a t i o n s  o f  
7 . 7  mmol /L.  1 4 . 2  mmol /L and  1 4 . 7  mmol /L ( T a b l e  5 : 1 ) .  One 
f u r t h e r  p a t i e n t  ( r e f  no 006)  w i t h  a n o r m a l  f a s t i n g  p l a s m a  
g l u c o s e  e s t i m a t i o n  on p r e s e n t a t i o n  ( 4 . 9  mmol /L)  d e v e l o p e d  
o v e r t  m a t u r i t y  o n s e t  d i a b e t e s  w h i l e  u n d e r  r e v i e w  ( f a s t i n g  
p l a s m a  g l u c o s e  e s t i m a t i o n  9 . 0  mm o l / L ) ,  and  one  known 
d i a b e t i c  ( r e f  no 110)  had  good  g l y c a e m i c  c o n t r o l  ( f a s t i n g  
p l a s m a  g l u c o s e  e s t i m a t i o n  5 . 6  mmol / L ) .
5. 2 VITAMIN ASSAYS
V i t a m i n  a s s a y s  wer e  u n d e r t a k e n  f o r  o n l y  67 
p a t i e n t s  (45%) a s  i n d i c a t e d  i n  C h a p t e r  2 . 5 .
5. 2. 1 V i t a m i n  B1 . B2 and  B6 
T a b l e  5 : 2  shows  t h e  r e s u l t s  o f  t h e  a s s a y s  w i t h  
t h o s e  r e s u l t s  i n d i c a t i n g  d e f i c i e n c y  u n d e r l i n e d .
F o r t y  two p a t i e n t s  (62%) had  n o r m a l  v i t a m i n  B 
c o m p l e x  a s s a y s ,  v i t a m i n  B1 d e f i c i e n c y  was f o u n d  i n  11 
p a t i e n t s  ( 18%) ,  v i t a m i n  B2 i n  8 (12%) and  v i t a m i n  B6 i n  14 
( 19%) .  S e v e n  o f  t h e  p a t i e n t s  (10%) wer e  d e f i c i e n t  i n  more  
t h a n  one  v i t a m i n  o f  t h e  B c o m p l e x  g r o u p .
5. 2. 2 V i t a m i n  A, C, D and  E
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S i x t y - s i x  p a t i e n t s  had  a s s a y s  u n d e r t a k e n  f o r  t h e s e  
v i t a m i n s .  T a b l e  5 : 3  shows  t h e  r e s u l t s  o f  t h e  a s s a y s  w i t h  
t h o s e  r e s u l t s  i n d i c a t i n g  d e f i c i e n c y  u n d e r l i n e d .
T w e n t y  n i n e  p a t i e n t s  (41%) we r e  d e f i c i e n t  i n  
v i t a m i n  A. 7 (11%) i n  v i t a m i n  C. 10 (15%) i n  v i t a m i n  D. 
a n d  2 (3%) i n  v i t a m i n  E.
5. 3 CONCLUSIONS
I n  t h i s  s t u d y  4 p a t i e n t s ,  3% o f  t h o s e  t e s t e d  h a d  
p r e v i o u s l y  u n d i a g n o s e d  m a t u r i t y  o n s e t  d i a b e t e s  c o n f i r m e d .  
T h i s  i n c i d e n c e  i s  much l o w e r  t h a n  t h a t  r e p o r t e d  by  C h i n n  
e t  a l  ( 1 9 6 5 )  and  B r o d y  e t  a l  ( 1 9 7 1 )  a t  27% and  39% 
r e s p e c t i v e l y .  I t  i s  l i k e l y  t h a t  o n c e  a g a i n  t h e s e  f i g u r e s  
a r e  d i s t o r t e d  b e c a u s e  o f  t h e  i n c l u s i o n  o f  p a t i e n t s  w i t h  
c o n d i t i o n s  o t h e r  t h a n  BMS. B a s k e r  e t  a l  ( 1 9 7 8 )  w o u l d  
a p p e a r  t o  c o n f i r m  a l o w e r  i n c i d e n c e .  I n  t h e i r  s u r v e y  o f  
o r a l  c o m p l a i n t s  a m o n g s t  p a t i e n t s  w i t h  m a t u r i t y  o n s e t  
d i a b e t e s  m e l l i t u s  a t t e n d i n g  a d i a b e t i c  c l i n i c  o n l y  10% o f  
t h e s e  p a t i e n t s  had  c o m p l a i n e d  o f  b u r n i n g  mou t h  o r  s t r a n g e  
t a s t e s .  Of t h e  21 p a t i e n t s  p r e s e n t i n g  w i t h  b u r n i n g  m o u t h  
( n o t  n e c e s s a r i l y  BMS) o n l y  1 had  u n r e c o g n i s e d  d i a b e t e s  
m e l l i t u s  ( 4 . 7 % ) .  Main a nd  B a s k e r  ( 1 9 8 3 ) ,  r e p o r t i n g  on 37 
p a t i e n t s ,  f o u n d  1 p a t i e n t  ( 2 . 7 % )  w i t h  u n d i a g n o s e d  d i a b e t e s  
m e l l i  t u s .
B a s k e r  e t  a l  ( 1 9 7 8 )  and  Main and  B a s k e r  ( 1 9 8 3 )  
t h e r e f o r e  r e p o r t  an  i n c i d e n c e  o f  u n d i a g n o s e d  d i a b e t e s  
m e l l i t u s  s i m i l a r  t o  t h a t  f o u n d  i n  t h e  p r e s e n t  s t u d y .  I t  i s  
l i k e l y  t h a t  t h i s  i s  a s m a l l  b u t  i m p o r t a n t  f i n d i n g  a s  t h e  
p r e d i c t e d  l e v e l  o f  u n d i a g n o s e d  d i a b e t e s  m e l l i t u s  i n  t h e  
g e n e r a l  p o p u l a t i o n  i s  0.5% ( B a i r d  1 9 8 7 ) .
Lamey e t  a l  ( 1 9 8 6 )  s h o w e d  t h a t  51% o f  p a t i e n t s  
w i t h  BMS wer e  d e f i c i e n t  i n  v i t a m i n  B1 . B2 o r  B6 o r  a 
c o m b i n a t i o n  o f  t h e s e  v i t a m i n s .  h o w e v e r  some p a t i e n t s  ha d  
b e e n  e x c l u d e d  f r o m  t h e  t o t a l  s t u d y  g r o u p  b e c a u s e  t h e y  d i d  
n o t  h a v e  e i t h e r  n o r m a l  h a e m a t o l o g i c a l  p a r a m e t e r s  o r  n o r m a l  
s t i m u l a t e d  p a r o t i d  f l o w  r a t e s  o r  ha d  s i g n i f i c a n t  i s o l a t e s  
o f  c a n d i d a l  s p e c i e s .  I n  t h e  p r e s e n t  s t u d y  38% o f  p a t i e n t s  
h a d  a b n o r m a l  a s s a y s  f o r  v i t a m i n  B1 . B2 o r  B6 o r  a 
c o m b i n a t i o n  o f  t h e s e  v i t a m i n s .
No o t h e r  r e p o r t s  a p p e a r  i n  t h e  l i t e r a t u r e  i n  w h i c h  
a s s a y s  o f  t h e  v i t a m i n  B c o m p l e x  h a v e  b e e n  c o m p l e t e d  i n  
p a t i e n t s  w i t h  BMS. S i m i l a r l y  t h e r e  a r e  no r e p o r t s  o f  
a s s a y s  f o r  v i t a m i n  A, C. D. a n d  E h a v i n g  b e e n  u n d e r t a k e n  
f o r  p a t i e n t s  w i t h  BMS and  t h e i r  c l i n i c a l  s i g n i f i c a n c e  i s  









MATURITY ONSET ABNORMAL GLUCOSE
NUMBER ( mmol/L) DIABETIC TOLERJ
01 5 6. 7 NO NO
028 1 4. 2 YES -
031 7. 3 NO YES
037 6. 5 NO NO
066 6. 5 NO NO
081 17. 7 NO YES
089 11.1 NO YES
091 11.8 NO YES
119 7. 1 NO NO
140 7. 7 YES -
142 14. 7 YES _
Table 5:1 Fa s t i ng  plasma glucose  c o n ce n t r a t i o n s  f o r  those  
p a t i e n t s  i n  Hhich the  f i n d i n g  was 6. 5 mmol/L 









































RED CELL ACTIVATION EFFECT
VITAMIN VITAMIN VITAMIN
B1 B2 B6


























1 5 13 47














5:2 Vitamin B1. B2 and B6 assays .
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RED CELL ACTIVATION EFFECT
PATIENTS VITAMIN VITAMIN VITAMIN
REFERENCE B1 B2 B6
NUMBER ( NORMAL ( NORMAL ( NORMAL
<25%) <23%) <20%)
085 4 7 22
088 6 1 4 126
092 9 1 3 4
093 1 7 6 5
094 9 23 11
097 20 6 29
098 8 29 8
100 8 10 7
101 54 8 2
1 02 10 7 15
104 11 2 83
107 JLQL 32 8
113 11 3 6
11 5 9 3 6
116 25 4 10
117 19 14 16
118 11 2 10
119 7 2 1 4
124 80 2 43
125 9 10 16
127 6 10 1 2
128 3 7 19
1 32 20 8 75
133 11 1 4 11
135 12 5 10
137 13 50 29
1 38 52 5 14
139 5 18 5



















0 0 3  3 J )  2 4 . 5  1 0 . 8
0 0 5  2 . 1  4 1 . 0  1 7 . 8
0 0 9  2 . 6  1 7 . 0  1 9 . 6
0 1 3  ^ _ 9  1 5 . 9  44
0 1 4  3 ^J  1 5 . 9  17
0 1 7  2^9  1 3 . 1
0 1 8  2 . 0  1 7 . 0  14
0 1 9  3 ^  1 3 . 6  2 9 . 0
0 2 0  2 . 6  7.  9 18
021 3 J *  23 .  9 2 4 .  0
0 2 3  1 . 7  -  36
0 2 4  2 . 4  1 5 . 9  8.  6
0 2 6  1 . 8  3 2 . 9  6J_
0 2 9  2.  0 2 0 .  4 33
0 3 0  2.  1 2 5 .  6 52_
031 _3JJ 2 8 . 0  16
0 3 6  _3_^ _2 1 5 . 9  12
0 4 0  2 . 8  1 3 . 6  27
041 1 5 . 8  27
0 4 5  2.  2 3 0 .  7 40
0 4 6  3j_8 27 .  3 20
048 4^ _l 19.3 23
0 4 9  2.  4 1 3 . 6  20
0 5 2  3^2  1 8 . 2  12 .  8
0 5 3  2 . 7  1 8 . 2  25
0 5 4  3_;_4 43 .  2 35
0 5 5  j L J  34 .  1 2 1 . 5
061 2.  4 1 1 . 4  45
0 6 3  3 ^  1 8 . 2  2 4 . 2
0 6 6  2.  6 2 9 .  5 1 6
0 6 7  1 . 8  2 7 .  3 _55
0 6 8  3.  5 4 5 .  4 48
0 6 9  2 . 9  2 2 .  7 I NS
0 7 0  2.  6 1 7 .  0 21
0 7 2  3.  2 40 .  1 2 4 .  5
0 7 3  2.  3 2 1 .  6 _63
0 7 7  ^ _ 2  2 2 .  7 1 10
081 1 3 . 6  23
0 8 2  2.  2 2 7 .  3 33



















1 9. 5 
2 2 . 2
26. 7 
1 6. 9 
1 3. 4
20. 5










































085 3 ^  1 5.9 41 24.9
088 4^_7 4. 5 1 4. 7 33. 0
092 3J5 5974 19.1 17.9
093 2.4 21.6 44 27.6
094 2^1 21 • 6 11 * 4 21• 0
097 2.5 1 8.2 31 20.5
098 -  -  " -
100 2. 1 1 5. 9 1 7 20. 0
101 3^6 1 3.7 21.3 27.3
102 2.2 17.0 £8 19.0
104 3 ^  18.2 _8_ 22.9
107 2. 2 15. 9 46 24. 4
1 1 3 2. 1 1 2.5 36 24.1
1 1 5 2.4 23.9 25 27.6
1 16 1.9 25.0 28 23.4
117 2. 5 11.4 16. 3 14. 0
1 1 8 1.9 34.1 20 29.9
119 3^ _5 20.2 1 6.1 28.0
124 1.6 17.0 16 20.4
125 1.6 15.9 17 22.8
127 L  4 1 1.4 38 21.0
1 28 2.8 1 5.9 23.4
1 32 1.8 20.4 10 22.8
1 33 2.5 1 1.4 66 25.8
1 35 2.5 25 7_  22.4
137 3. 4 15.9 20 28.3
1 38 2.3 1 5.9 25 21.5
1 39 2.0 18.2 16.3 19.7
Table 5:3 Vitamin A. C, D and E assays .
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CHAPTER 6
MICROBIOLOGICAL INVESTIGATIONS - RESULTS
6. 1 ORAL RINSE
T h i s  i n v e s t i g a t i o n  was u n d e r t a k e n  f o r  128 
p a t i e n t s .  112 f e m a l e s  and  16 m a l e s  ( F: M. 7 : 1 ) .  The r e s u l t s  
w e r e  c o m p a r e d  w i t h  t h o s e  o f  a c o n t r o l  g r o u p  o f  90 f e m a l e s  
a n d  13 m a l e s  ( F: M. 6. 92: 1) who were  m a t c h e d  f o r  a g e  and  
d e n t u r e  s t a t u s  a t t e n d i n g  f o r  r o u t i n e  d e n t u r e  r e p l a c e m e n t .
None o f  t h e  t e s t  o r  c o n t r o l  p a t i e n t s  we r e  
r e c e i v i n g  a n t i b i o t i c  o r  s t e r o i d  t h e r a p y .
6 . 1 . 1  C a n d i d a  S p e c i e s
T a b l e  6 :1 shows  t h e  o r a l  c a r r i a g e  o f  C a n d i d a  
s p e c i e s  i n  b o t h  t h e  3 MS p a t i e n t s  and  t h e  c o n t r o l s .
The o r a l  c a r r i a g e  r a t e  o f  Cand i  da s p e c i e s  i n  t h e
BMS p a t i e n t s  was 32% ( 41  o f  128)  a s  c o m p a r e d  w i t h  21% ( 2 2
o f  103)  o f  t h e  c o n t r o l  p o p u l a t i o n .  I n  o n l y  70% o f  BMS
p a t i e n t s  h o w e v e r  was t h e  c a n d i d a l  c o u n t  g r e a t e r  t h a n  100
c o l o n y  f o r m i n g  u n i t s  p e r  ml o f  t h e  o r a l  r i n s e .  a l e v e l  
w h i c h  i s  t h o u g h t  t o  be c l i n i c a l l y  s i g n i f i c a n t  ( Ma s on  and  
W i l l o u g h b y .  1 9 8 6 ) .  The p r e d o m i n a n t  Cand i  da s p e c i e s
i s o l a t e d  f r o m  b o t h  g r o u p s  was C a n d i d a  a l b i c a n s  w h i l e  C. 
a l a b r a t a  a nd  C. t r o p i c a l i s  were  i s o l a t e d  l e s s  f r e q u e n t l y .
A v a r i e t y  o f  o t h e r  C a n d i d a  s p e c i e s  were  i s o l a t e d  ( T a b l e  
6 : 1 ) .
6 . 1 . 2  C o l i f o r m  S p e c i e s
The i d e n t i t y  and  f r e q u e n c y  o f  c o l i f o r m s  i s o l a t e d  
f r o m  t h e  BMS p a t i e n t s  and  t h e  c o n t r o l  g r o u p  a r e  shown i n  
T a b l e  6 : 2 .  The mos t  common c o l i f o r m s  i s o l a t e d  f r o m  e i t h e r  
g r o u p  were  E n t e r o b a c t e r  s p e c i e s  f o l l o w e d  by K l e b s i e l l a
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s p e c i e s .  T w e n t y - o n e  p e r  c e n t ,  o f  3 MS p a t i e n t s  < 2 7 o f  128) 
h a r b o u r e d  c o l i f o r m s  i n t r a - o r a  1 1 y a s  o p p o s e d  t o  12% 
( 1 2 / 1 0 3 )  o f  t h e  h e a l t h y  c o n t r o l s .
On f u r t h e r  a n a l y s i s  i t  was n o t e d  t h a t  63% ( 1 7  o f  
27) o f  t h e  t e s t  s a m p l e s  w h i c h  y i e l d e d  c o l i f o r m s  h a d  
g r e a t e r  t h a n  40 c o l o n y  f o r m i n g  u n i t s  ( c f u ' s )  o f  
c o l i f o r m s / m l  o f  o r a l  r i n s e  a s  c o m p a r e d  w i t h  42% ( 5  o f  12) 
o f  c o n t r o l  s a m p l e s .  The r e s u l t s  i n d i c a t e d  t h a t  a g r e a t e r  
p r o p o r t i o n  o f  BMS p a t i e n t s  h a r b o u r  l a r g e r  n u m b e r s  o f  
c o l i f o r m s  i n t r a - o r a l l y  t h a n  t h e  c o n t r o l  p o p u l a t i o n .
S e v e n  o f  t h e  16 BMS m a l e s  (44%) c a r r i e d  c o l i f o r m s  
c o m p a r e d  w i t h  2 o f  t h e  13 c o n t r o l  m a l e s  ( 15%) .  T w e n t y  o f  
t h e  112 BMS f e m a l e s  (18%) c a r r i e d  c o l i f o r m s  c o m p a r e d  w i t h  
10 o f  t h e  90 c o n t r o l  f e m a l e s  ( 11%) .  The o n l y  f i n d i n g  i n  
t h i s  p a r t  o f  t h e  s t u d y  t h a t  was s t a t i s t i c a l l y  
s i g n i f i c a n t  was t h a t  a h i g h e r  p r o p o r t i o n  o f  ma l e  p a t i e n t s  
w i t h  BMS c a r r i e d  c o l i f o r m s  c o m p a r e d  w i t h  f e m a l e  BMS 
p a t i e n t s  ( p  < 0 . 0 5 .  c h i - s q u a r e d  t e s t ) .
6. 2 CONCLUSIONS
A g r e a t e r  p r o p o r t i o n  o f  BMS p a t i e n t s  were  shown t o  
h a r b o u r  C a n d i d a  s p e c i e s  a nd  c o l i f o r m s  i n t r a - o r a l l y  t h a n  
d i d  a h e a l t h y  c o n t r o l  p o p u l a t i o n  ( n o t  s t a t i s t i c a l l y  
s i g n i f i c a n t ,  c h i - s q u a r e d  t e s t ) .
The c a n d i d a l  c a r r i a g e  r a t e  o f  21.  35% among t h e
c o n t r o l  p o p u l a t i o n  a g r e e s  w e l l  w i t h  t h e  v a l u e  o f  17.  7% 
q u o t e d  b.y Odds ( 1988)  f o r  s i m i l a r  p o p u l a t i o n s .  I t  may be
t h a t  t h e  i n c r e a s e d  o r a l  p r e v a l a n c e  o f  C a n d i  da i n  32% o f
BMS p a t i e n t s  i s  a n o t e w o r t h y  f i n d i n g ,  h o w e v e r  o n l y  23% o f  
t he m had  c o u n t s  g r e a t e r  t h a n  100 c o l o n y  f o r m i n g  u n i t s .
H a e m a t o l o g i c a l  f a c t o r s  and x e r o s t o m i a  h a v e  b e e n
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shown t o  be r e l a t e d  t o  i n c r e a s e d  o r a l  c a r r i a g e  o f  C a n d i d a  
( P a r v i n e n  and  La r m a s .  1981 a n d  C h a l l a c o m b e ,  1 9 8 6 ) .  I n  t h i s  
s t u d y  t h e r e  was no s i g n i f i c a n t  a s s o c i a t i o n  o f  c a n d i d a l
c a r r i a g e  w i t h  t h o s e  p a t i e n t s  who ha d  h a e m a t o l o g i c a l  
d e f i c i e n c i e s  o r  r e d u c e d  s a l i v a r y  g l a n d  f u n c t i o n  ( T a b l e  
6 : 3 ) .  ( c h i - s q u a r e d  t e s t ) .
C o m p a r i s o n  o f  t h e s e  f i n d i n g s  w i t h  o t h e r  c a n d i d a l  
s t u d i e s  i n  BMS and  i n  t h e  n o r m a l  p o p u l a t i o n  i s  d i f f i c u l t  
s i n c e  common s a m p l i n g  m e t h o d s  h a v e  n o t  b e e n  e m p l o y e d .  F o r  
t h i s  r e a s o n  a c o n t r o l  g r o u p  was i n c l u d e d  f o r  t h i s  p a r t  o f  
t h e  s t u d y .  A l s o  o t h e r  s t u d i e s  h a v e  r e p o r t e d  a l o w e r
p e r c e n t a g e  c a r r i a g e  r a t e  t h a n  t h e  17.  7% q u o t e d  by  Odds
( 1 9 8 8 )  f o r  n o r m a l  p o p u l a t i o n s .  B r o o k e  and  S e g a n s k i  ( 1 9 7 7 )  
r e p o r t e d  a v a l u e  o f  c a n d i d a l  c a r r i a g e  i n  p a t i e n t s  w i t h  
b u r n i n g  s y mp t o m s  o f  13%. Z e g a r e l l i  ( 1 9 8 3 )  3.5% a nd  A l t e r a s
a n d  C o . j o c a r u  ( 1 969)  1 0.5%.  Once a g a i n  i t  h a s  t o  be
e m p h a s i s e d  t h a t  t h e s e  s t u d i e s  we r e  n o t  r e s t r i c t e d  t o  
p a t i e n t s  w i t h  t r u e  BMS.
The s i g n i f i c a n c e  o f  t h e  o r a l  c a r r i a g e  o f  c o l i f o r m s  
i n  BMS p a r t i c u l a r l y  i n  ma l e  p a t i e n t s  i s  u n c e r t a i n .  i t  i s  
p o s s i b l e  t h a t  t h e r e  was a l i n k  b e t w e e n  c a n c e r p h o b i a  a n d  
o r a l  c o l i f o r m  c a r r i a g e .  T h e s e  p a t i e n t s  m i g h t  r e p e a t e d l y  
e x a m i n e  t h e i r  m o u t h s  a n d  t r a n s l o c a t e  c o l i f o r m s  f r o m  
n a i l b e d s  a n d  f i n g e r s  i n t o  t h e  mout h ,  h o w e v e r  o n l y  8 o f  t h e  
28 p a t i e n t s  who e x p r e s s e d  a f e a r  t h a t  b u r n i n g  s ympt oms  
r e p r e s e n t e d  c a n c e r  c a r r i e d  o r a l  c o l i f o r m s .  As w i t h
c a r r i a g e  o f  c a n d i d a l  s p e c i e s  t h e r e  was no s i g n i f i c a n t  
a s s o c i a t i o n  b e t w e e n  c o l i f o r m  c a r r i a g e  a nd  h a e m a t o l o g i c a l  
d e f i c i e n c i e s  o r  r e d u c e d  s a l i v a r y  g l a n d  f u n c t i o n  ( T a b l e
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6: 3) . En t  e r o b a c t  e r  s p e c i e s  a nd  K l e b s i e l l a  s p e c i e s  were
t h e  mos t  f r e q u e n t  c o l i f o r m s  i s o l a t e d  c o n c u r r i n g  w e l l  w i t h  
t h e  r e s u l t s  o f  o t h e r  i n v e s t i g a t i o n s  f o r  t h e  n o r m a l  
p o p u l a t i o n  ( R o s e n t h a l  a nd  T a g e r ,  1975 ;  and  W h a l i n  a n d  
Holm. 1 9 8 8 ) .
I t  h a s  b e e n  shown t h a t  K l e b s i e l l a  s p e c i e s  p r o m o t e  
c a n d i d a l  c o l o n i s a t i o n  o f  t h e  e p i t h e l i a  ( M a k r i d e s  and  
M a c F a r l a n e ,  1982;  and  C e n t e n o  e t  a l  1 9 8 3 ) ,  h o w e v e r  i n  
t h e s e  p r e s e n t  BMS p a t i e n t s  t h e r e  was no c o r r e l a t i o n  
b e t w e e n  c a n d i d a l  c a r r i a g e  a n d  c o l i f o r m  c a r r i a g e .  ( c h i -  
s q u a r e d  t e s t ) .
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Number of Occasions Isolated
Candida spp. Test Controls
C. a l b i c a n s 33 18
C. g l a b r a t a 4 3
C. t r o p i c a l i s 4 2
C. p s eu d o t o p i ca l i s 3 -
C. p a r a p s i l o s i s 3 -
C. gu i l l e r mond i i 1 1
C. k ruse i - 1
Saccharomyces c e r e v i s i a e 2 -
Table 6:1 The i d e n t i t y  and f requency of i s o l a t i o n  of Candida 
s pe c i e s  from the  BMS p a t i e n t s  and the  con t ro l s .
Number of Occasions Isolated
Coliform spp. Patients C o n t r o l s
Ent e robac t e r  c loacae  7 5
En t e r obac t e r  agglomerans 4 4
En t e r obac t e r  sakazaki  1
K l e b s i e l l a  pneumoniae 1 4
K l e b s i e l l a  oxytoca 3
K l eb s i e l l a  ozonae 1
Acine t obac t e r  c a l c o ac e t i c u s  2 1
Proteus  m i r a b i l i s
Escher i ch i a  c o l i
S e r r a t i a  l i q u e f a c i n e s  2
S e r r a t i a  maracesens 1
C i t r o b a c t e r  f r eu nd i i
Pseudomonas aerucrinosa 1
Pseudomonas paucimobi l i s  1
Pseudomonas mal tophi l a  2
Aeromonas hydrophi l a
Table 6: 2 The i d e n t i t y  and f requency of  i s o l a t i o n  of 
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STIMULATED PAROTID SALIVARY FLOW RATES
7 . 1  RESULTS
S t i m u l a t e d  p a r o t i d  f l o w  r a t e s  we r e  m e a s u r e d  f o r  
114 p a t i e n t s  ( a p p e n d i x  I ) .  19 ( 1 7 %)  we r e  c l a s s i f i e d  a s
h a v i n g  r e d u c e d  s a l i v a r y  g l a n d  f u n c t i o n  i n  t h a t  t h e y  had  
s t i m u l a t e d  p a r o t i d  f l o w  r a t e s  o f  0. 5 m l / m i n  o r  l e s s  f r o m  
b o t h  o f  t h e i r  p a r o t i d  g l a n d s .
F i f t y  f o u r  (36%) o f  t h e  150 p a t i e n t s  f e l t  on 
q u e s t i o n i n g  t h a t  t h e y  ha d  i n a d e q u a t e  s a l i v a  and  t h a t  t h e i r  
m o u t h s  were  d r y .  P a r o t i d  f l o w  r a t e s  we r e  u n d e r t a k e n  f o r  
51 o f  t h e s e  p a t i e n t s  a nd  12 (24%) ha d  f l o w  r a t e s  o f  0. 5 
m l / m i n  o r  l e s s .  T h e r e f o r e .  12 (63%) o f  t h e  19 p a t i e n t s  
who h a d  p a r o t i d  f l o w  r a t e s  o f  0. 5 m l / m i n  o r  l e s s  f e l t  t h a t  
t h e i r  m o u t h s  were  d r y .
7 . 2  CONCLUSIONS
I n  t h i s  s t u d y  t h e r e  was no c o r r e l a t i o n  b e t w e e n  
p a r o t i d  s a l i v a r y  g l a n d  f u n c t i o n  a nd  h a e m a t o l o g i c a l  
d e f i c i e n c i e s .  Of t h e  19 p a t i e n t s  w i t h  r e d u c e d  s t i m u l a t e d  
p a r o t i d  g l a n d  f u n c t i o n  o n l y  1 p a t i e n t  ( r e f  no 131)  ha d  
h a e m a t o l o g i a l  d e f i c i e n c i e s ,  t h i s  b e i n g  t h e  one  p a t i e n t  who 
was d e f i c i e n t  i n  b o t h  f e r r i t i n  a n d  v i t a m i n  B12. None o f  
t h e  19 p a t i e n t s  had  a b n o r m a l  p l a s m a  g l u c o s e  e s t i m a t i o n s .  
No c o n c l u s i o n s  c a n  be made on t h e  r e l a t i o n  b e t w e e n  
s t i m u l a t e d  p a r o t i d  s a l i v a r y  f l o w  r a t e s  a n d  v i t a m i n  s t a t u s  
s i n c e  o n l y  8 o f  t h e  19 p a t i e n t s  had  t h e i r  v i t a m i n  s t a t u s  
e s t i  m a t e d .
T h e r e  was no r e l a t i o n s h i p  b e t w e e n  r e d u c e d  
s t i m u l a t e d  p a r o t i d  s a l i v a r y  g l a n d  f u n c t i o n  and  t h e  o r a l
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c a r r i a g e  o f  c o l i f o r m s  and  c a n d i d a l  s p e c i e s  ( s e e  s e c t i o n
6 . 2 ) .
E i g h t e e n  o f  t h e  19 p a t i e n t s  we r e  f e m a l e ,  14 w e r e  
p o s t m e n o p a u s a l .  3 had  m e n o p a u s a l  sympt oms  a nd  1 was 
p r e m e n o p a u s a l .
The r e l a t i o n s h i p  b e t w e e n  m e d i c a t i o n  a t  t h e  t i m e  o f  
p r e s e n t a t i o n  a nd  p a r o t i d  g l a n d  a c t i v i t y  t e n d  t o  a g r e e  w i t h  
t h e  c o n c l u s i o n s  o f  S r e e b n y  and  S c h w a r t z  ( 1 9 8 6 )  on t h e  
i n f l u e n c e  o f  m e d i c a t i o n  and  d r y n e s s  o f  t h e  mou t h  w h i c h  was 
t h a t  a n t i - c h o l i n e r g i c  a n t i d e p r e s s a n t s  were  more l i k e l y  t o  
c a u s e  d r y n e s s  t h a n  t r a n q u i l l i s e r s  o r  s l e e p i n g  t a b l e t s .
Of t h e  9 p a t i e n t s  who were  t a k i n g  a n t i d e p r e s s a n t s  
a t  p r e s e n t a t i o n  s t i m u l a t e d  p a r o t i d  f l o w  r a t e s  we r e  
m e a s u r e d  f o r  6 o f  them.  4 s howe d  r e d u c e d  s t i m u l a t e d  
p a r o t i d  f l o w  r a t e s .  P a r o t i d  f l o w  r a t e s  were  m e a s u r e d  f o r  
22 o f  t h e  26 p a t i e n t s  who were  t a k i n g  t r a n q u i l l i s e r s  a t  
p r e s e n t a t i o n .  o n l y  4 had  r e d u c e d  a c t i v i t y  and  1 o f  t h e s e  
p a t i e n t s  was a l s o  t a k i n g  a n t i d e p r e s s a n t s .
S t i m u l a t e d  p a r o t i d  f l o w  r a t e s  were  m e a s u r e d  f o r  38
o f  t h e  48 p a t i e n t s  known t o  be t a k i n g  s l e e p i n g  t a b l e t s  a t
p r e s e n t a t i o n .  S e v e n  p a t i e n t s  had  r e d u c e d  f u n c t i o n ,
h o w e v e r  4 o f  t h e s e  p a t i e n t s  were  t a k i n g  a n t i  d e p r e s s a n t s  
c o n c u r r e n t l y .
A r e l a t i o n s h i p  t h a t  was n o t e w o r t h y  was t h e  one  
b e t w e e n  s t i m u l a t e d  p a r o t i d  g l a n d  f u n c t i o n  and  BMS t y p e .  
BMS t y p e  had  b e e n  d e t e r m i n e d  f o r  18 o f  t h e  19 p a t i e n t s  
w i t h  r e d u c e d  a c t i v i t y  15 (83%) were  Type 2, 2(11%) we r e
Type I a n d  1 (6%) was Type 3. BMS t y p e  was known f o r  93
o f  t h e  95 p a t i e n t s  f o r  whom s t i m u l a t e d  p a r o t i d  f l o w  r a t e s
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wer e  w i t h i n  t h e  n o r m a l  r a n g e  47 (50%) were  Type 2, 34
(37%) we r e  Type I and  12 (13%) wer e  Type 3. T h i s  was a
s t a t i s t i c a l l y  s i g n i f i c a n t  d i f f e r e n c e  ( c h i - s q u a r e d  t e s t )  p< 
0. 05 b e t w e e n  t h e  BMS t y p e s ,  i t  was more  l i k e l y  t h a t  Type  2 
p a t i e n t s  w o u l d  h a v e  r e d u c e d  s a l i v a r y  g l a n d  f u n c t i o n  
c o m p a r e d  t o  Type  1 and  3 p a t i e n t s .
I t  i s  p o s s i b l e  t h a t  a t e n d e n c y  t o w a r d s  d r y n e s s  o f  
t h e  o r a l  c a v i t y  i s  g o i n g  t o  be more  p r o n o u n c e d  d u r i n g  
s l e e p  a n d  may a c c o u n t  f o r  t h e  b u r n i n g  t h a t  i s  p r e s e n t  on 
w a k i n g  w h i c h  a l l o w s  t h e  Type 2 c l a s s i f i c a t i o n  t o  be 
a p p l i e d .  I t  was a p p a r e n t  a l s o  d u r i n g  t h e  c o u r s e  o f  t h e  
s t u d y  t h a t  a f ew  p a t i e n t s  h ad  d i f f i c u l t y  i n
d i f f e r e n t i a t i n g  b e t w e e n  t h e  b u r n i n g  s y mp t o m s  a n d  t h o s e  o f
x e r o s t o m i a .
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CHAPTER 8
PROSTHODONTIC AND DENTAL INVESTIGATIONS -  RESULTS
8. 1  DENTAL STATUS
N i n e t y  f i v e  p a t i e n t s  (63%) we r e  e d e n t u l o u s .  Of t h e  
r e m a i n i n g  55 p a t i e n t s  w i t h  some n a t u r a l  t e e t h ,  34 wore  
d e n t u r e s .  F i g u r e  8 :1 i l l u s t r a t e s  t h e  d e n t u r e  w e a r i n g  
s t a t u s  o f  t h e  e d e n t u l o u s  p a t i e n t s  on p r e s e n t a t i o n .  E i g h t y  
s e v e n  p a t i e n t s  wore  c o m p l e t e  u p p e r  a nd  c o m p l e t e  l o w e r  
d e n t u r e s ,  two wore  a c o m p l e t e  u p p e r  o n l y ,  one  a c o m p l e t e  
l o w e r  o n l y  f o r  a t  l e a s t  p a r t  o f  t h e  day ,  w h i l s t  5 p a t i e n t s  
wore  no d e n t u r e s  a t  a l l .  F i g u r e  8 : 2  i l l u s t r a t e s  t h e  
d e n t u r e  w e a r i n g  s t a t u s  o f  t h o s e  p a t i e n t s  w i t h  some 
r e m a i n i n g  n a t u r a l  t e e t h .  S i x t e e n  p a t i e n t s  wore  a p a r t i a l  
u p p e r  d e n t u r e  and  5 had  p a r t i a l  u p p e r  a nd  l o w e r  d e n t u r e s .  
S i x  p a t i e n t s  wore  a c o m p l e t e  u p p e r  d e n t u r e  o p p o s i n g  a 
l o w e r  d e n t i t i o n  w i t h o u t  a p a r t i a l  d e n t u r e  and  one  p a t i e n t  
a c o m p l e t e  l o w e r  d e n t u r e  o p p o s i n g  n a t u r a l  u p p e r  t e e t h  
o n l y .  F o u r  p a t i e n t s  had  a c o m p l e t e  u p p e r  and  p a r t i a l
l o w e r  d e n t u r e  and  2 p a t i e n t s  a p a r t i a l  u p p e r  o p p o s i n g  a 
c o m p l e t e  l o w e r  d e n t u r e .
8 . 2  EDENTULOUS PATIENTS
The c o m p l e t e  d a t a  s u m m a r i s e d  i n  t h i s  s e c t i o n  i s  
p r e s e n t e d  i n  A p p e n d i x  1. F i g u r e  8 : 3  i l l u s t r a t e s  t h e  t i m e  
l a p s e  s i n c e  t o t a l  d e n t a l  c l e a r a n c e  f o r  85 o f  t h e  95
e d e n t u l o u s  p a t i e n t s .  E i g h t y  s e v e n  p e r  c e n t  o f  p a t i e n t s  
ha d  b e e n  e d e n t u l o u s  f o r  o v e r  5 y e a r s .  F i g u r e  8 : 4  s hows  
t h e  a g e  o f  t h e  p a t i e n t s '  d e n t u r e s  f o r  88 o f  t h e  95
e d e n t u l o u s  p a t i e n t s .  I n  68% o f  p a t i e n t s  t h e i r  d e n t u r e s  
we r e  5 y e a r s  o l d  o r  l e s s .  The p a t i e n t  whose  d e n t u r e s  were
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g r e a t e r  t h a n  30 v e a r s  o l d  r a r e l y  wore  them.
T a b l e  8:1 i l l u s t r a t e s  t h e  d e n t u r e  w e a r i n g  p a t t e r n  
f o r  t h e  84 o f  t h e  95 e d e n t u l o u s  p a t i e n t s .  F o r  mo s t  
p a t i e n t s  (77%) t h e  p a t t e r n  f o r  w e a r i n g  t h e i r  u p p e r  a n d  
t h e i r  l o w e r  d e n t u r e  was c o n s i s t e n t .
Remova l  o f  d e n t u r e s  p a r t i a l l y  a l l e v i a t e d  s y mp t o ms  
i n  54% o f  p a t i e n t s .  t o t a l l y  a l l e v i a t e d  sympt oms  i n  3%. 
made s y mp t o ms  w o r s e  f o r  5% o f  p a t i e n t s  and  made no 
d i f f e r e n c e  t o  38%.
The o n s e t  o f  b u r n i n g  s y mp t o m s  was r e l a t e d  t o  t h e  
p r o v i s i o n  o f  d e n t u r e s  o r  t h e  m o d i f i c a t i o n  t o  d e n t u r e s  i n  
19 p a t i  e n t s  (20%) .
R e l e v a n t  d e s i g n  f a u l t s  we r e  j u d g e d  t o  be p r e s e n t  
i n  57% o f  e d e n t u l o u s  p a t i e n t s .  F a c t o r s  c o n t r i b u t i n g  t o  
t i s s u e  o v e r l o a d i n g  wer e  f o u n d  i n  54% and  t o n g u e  
r e s t r i c t i o n  n o t e d  i n  19%.
8 . 3  PARTIALLY DENTATE PATIENTS -  DENTURES
The r aw d a t a  s u m m a r i s e d  i n  t h i s  s e c t i o n  i s  
p r e s e n t e d  i n  A p p e n d i x  1.
F i g u r e  8 : 5  shows  t h e  a g e  o f  t h e  p r e s e n t  d e n t u r e s  
o f  t h e  23 o f  t h e  34 p a r t i a l l y  d e n t a t e  p a t i e n t s .  I n  83% o f  
c a s e s ,  d e n t u r e s  were  l e s s  t h a n  5 y e a r s  o l d .
The d e n t u r e  w e a r i n g  p a t t e r n  f o r  e a c h  p a t i e n t  i s
p r e s e n t e d  i n  t h e  a p p e n d i x  and  i s  n o t  s u m m a r i s e d  due  t o
t h e  v a r i a b i l i t y  o f  t h e  t y p e  a n d  c o m b i n a t i o n  o f  d e n t u r e .
Remova l  o f  d e n t u r e s  p a r t l y  a l l e v i a t e d  sympt oms  i n  
48% o f  p a t i e n t s .  t o t a l l y  a l l e v i a t e d  s y mp t o ms  i n  o n l y  one
p a t i e n t ,  made sympt oms  w o r s e  f o r  2 p a t i e n t s  and  h ad  no
e f f e c t  on 41%.
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The o n s e t  o f  s ympt oms  was r e l a t e d  t o  t h e  p r o v i s i o n  
o f  d e n t u r e s  o r  t h e i r  m o d i f i c a t i o n  i n  9 p a t i e n t s  ( 26%) ,  and  
i n  one  p a t i e n t  i t  was a s s o c i a t e d  w i t h  e n d o d o n t i c  t r e a t m e n t  
o f  an  u p p e r  p r e m o l a r .
D e s i g n  f a u l t s  we r e  c o n s i d e r e d  r e l e v a n t  o v e r a l l  i n  
26% o f  p a t i e n t s  w i t h  a s u b d i v i s i o n  i n t o .  f a c t o r s  
c o n t r i b u t i n g  t o  t i s s u e  o v e r l o a d i n g  i n  18% a nd  t o  t o n g u e  
r e s t r i c t i o n  i n  9%.
8.4 PARAFUNCTIONAL ACTIVITY
T a b l e  8 : 2  l i s t s  t h e  p a t i e n t s  f o r  whom 
p a r a f u n c t i o n a l  a c t i v i t y  was n o t e d .  I n  t o t a l  31 p a t i e n t s  
(21%) h a d  p a r a f u n c t i o n a l  h a b i t s  i n c l u d i n g  2 d e n t a t e  
p a t i e n t s .  C l e n c h i n g  a nd  g r i n d i n g  was p r e s e n t  i n  21 
p a t i e n t s  o f  whom. 9 p a t i e n t s  t o n g u e  t h r u s t e d  a n d  1 b o t h  
c l e n c h e d  a n d  t o n g u e  t h r u s t e d .
The r e m o v a l  o f  d e n t u r e s  i m p r o v e d  s ympt oms  f o r  14 
o f  t h e  29 d e n t u r e s  w e a r e r s  (48%) s u g g e s t i n g  a c a u s a l  
r e l a t i  o n s h i p .
8.5 CONCLUSIONS
D e s p i t e  t h e  f i n d i n g  t h a t  50% o f  p a t i e n t s  w i t h  
b u r n i n g  mou t h  had  d e n t u r e  f a u l t s  a s  t h e  s i n g l e  mo s t  
t a n g i b l e  c a u s e  o f  t h e i r  c o m p l a i n t  ( Ma i n  and  B a s k e r ,  1 9 8 3 ) ,  
no o t h e r  r e p o r t  a p p e a r s  i n  t h e  l i t e r a t u r e  i n  w h i c h  a n  
a t t e m p t  h a s  b e e n  made t o  i d e n t i f y  and  q u a n t i f y  t h e  
r e l a t i o n s h i p  b e t w e e n  d e n t u r e  d e s i g n  a n d  BMS.
The p o p u l a t i o n  o f  t h e  p r e s e n t  s t u d y  was r e m a r k a b l y  
s i m i l a r  t o  t h a t  o f  Mai n a n d  B a s k e r ,  ( 1 9 8 3 )  w i t h  r e g a r d  t o  
d e n t a l  s t a t u s  w i t h  63% b e i n g  e d e n t u l o u s  c o m p a r e d  w i t h  62% 
r e p o r t e d  by  t h e  Le e d s  g r o u p .  S i m i l a r l y  o v e r a l l  52% o f
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d e n t u r e  w e a r e r s ,  57% o f  e d e n t u l o u s  p a t i e n t s  and  26% o f  
p a r t i a l l y  d e n t a t e  p a t i e n t s ,  we r e  f e l t  t o  h a v e  f a u l t s  i n  
d e n t u r e  d e s i g n  c o n t r i b u t i n g  t o  t h e  p a t i e n t s '  c o m p l a i n t  i n  
t h e  p r e s e n t  s t u d y  c o m p a r e d  t o  50% r e p o r t e d  by  Mai n  a nd  
B a s k e r  ( 1 9 8 3 )  d e s p i t e  d e s i g n  a s s e s s m e n t  b e i n g  l a r g e l y  
s u b j e c t i v e .  I t  i s ,  h o w e v e r  e n c o u r a g i n g  t h a t  s i m i l a r  
d e s i g n  o b j e c t i v e s  a r e  a i me d  f o r  n a t i o n a l l y  a n d  t h a t  t h e  
o t h e r  f i n d i n g s  o f  t h e  p r e s e n t  s t u d y  may a l s o  p e r t a i n  i n  a 
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001 PU Tongue Thr us t i ng -
005 CU/CL Clenching Improvement
007 CU/CL Clenching Improvement
01 4 CU/CL Clenching Improvement
016 CU/CL Clenching No Change
01 7 CU/CL Tongue Thr us t i ng No Change
023 CU/CL Clenching Improvement
028 CU/CL Clenching Improvement
037 - Tongue Thr us t i ng -
048 CU/CL Clenching No Change
050 PU/- Tongue Thr us t i ng Horse
055 CU/CL Clenching No Change
069 CU/CL Clenching No Change
071 CU/CL Clenching and 
Tongue Thr us t i ng
U -  Improvement 
L -  No Change
074 CU/CL Clenching No Change
076 CU/PL Clenching No Change
077 CU/PL Clenching Improvement
078 CU/CL Tongue Thr us t i ng No Change
1 02 PU/PL Clenching No Change
1 06 CU/CL Clenching Improvement
1 1 4 CU/CL Clenching Improvement
11 7 -/CL Clenching -
1 26 CU/CL Clenching No Change
1 28 CU/CL Clenching Horse
1 32 CU/CL Tongue Thr us t i ng U - No Change 
L -  Improvement
1 34 CU/CL Tongue Thr us t i ng Improvement
1 37 CU/CL Clenchi  ng No Change
1 38 - Tongue Thr us t i ng -
1 40 CU/CL Tongue Thr us t i ng Improvement
1 41 CU/CL Clenching Improvement
1 43 c u / - Clenching Improvement
Table 8:2 Ef f e c t  of dent ure  removal  i n  p a t i e n t s  Ki th a 
pa r a f unc t i ona l  a c t i v i t y .
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CHAPTER 9
P S Y C HOL OGIC AL I N V E S T I G A T I O N S  -  R ES U LT S
9 . 1  CANCERPHOBIA
T w e n t y  e i g h t  p a t i e n t s  ( 1 8 . 6 %)  we r e  c o n c e r n e d  t h a t  
t h e  b u r n i n g  s e n s a t i o n  i n  t h e i r  mo u t h  r e p r e s e n t e d  c a n c e r  o r  
t h e  f u t u r e  d e v e l o p m e n t  o f  c a n c e r  ( T a b l e  9 : 1 ) .
9 . 2  CATTELL1 S 16PF FORM C QUESTIONNAIRE
T h i s  q u e s t i o n n a i r e  was p r e s e n t e d  t o  e v e r y  t h i r d
p a t i e n t  i n  t h e  s t u d y  g r o u p ,  t h r e e  p a t i e n t s  f a i l e d  t o
c o m p l e t e  t h e  f o r m.  The mean r e s p o n s e  p r o f i l e  f o r  t h e
r e m a i n i n g  47 p a t i e n t s  ( 4 0  f e m a l e  a n d  7 ma l e )  was
d e t e r m i n e d  ( F i g u r e  9 : 1 ) .
T h i s  mean p r o f i l e  s h o we d  s i g n i f i c a n t  d e v i a t i o n s  on 
e i g h t  f a c t o r s  when c o m p a r e d  t o  t h a t  o f  t h e  g e n e r a l  a d u l t  
p o p u l a t i o n  o f  t h e  same a g e  r a n g e ,  u s i n g  t h e  c h i - s q u a r e d  
t e s t .
C e r t a i n  c l u s t e r s  o f  f a c t o r s .  w i t h  p a r t i c u l a r
d e g r e e s  o f  d e v i a t i o n  f r o m  t h e  n o r m a l  r a n g e  ha ve  b e e n  s hown 
t o  c o r r e l a t e  w i t h  i n s t a b i l i t y ,  a n x i e t y  and  d e p r e s s i o n  
( C a t t e l l  e t  a l  1970:  Krug,  S c h e i e r  and  C a t t e l l ,  1 9 7 6 ) .
When p r o f i l e s  f o r  e a c h  o f  t h e  47 i n d i v i d u a l s  we r e  s t u d i e d .  
28 p a t i e n t s  (60%) r e v e a l e d  s i g n s  o f  t h e s e  p s y c h o l o g i c a l  
a b n o r m a l i t i e s  ( T a b l e  9 : 2 ) ,  t h e s e  a r e  r e f l e c t e d  i n  t h e  
t o t a l  s a m p l e  p r o f i l e  ( F i g u r e  9 : 1 ) .
The mean p r o f i l e  f o r  t h o s e  p a t i e n t s  w i t h o u t
i n s t a b i l i t y ,  a n x i e t y  o r  d e p r e s s i o n  ( n =1 9 )  d i f f e r s
s i g n i f i c a n t l y  on f o u r  f a c t o r s  f r o m t h o s e  p a t i e n t s  ( n=28)  
w i t h  one  o r  more  o f  t h e s e  p s y c h o l o g i c a l  d y s f u n c t i o n s  
( F i g u r e  9 : 2 ) .  T h e s e  p s y c h o l o g i c a l l y  a b n o r m a l  p a t i e n t s
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we r e  s i g n i f i c a n t l y  l e s s  s t a b l e  ( C-)  , more  a p p r e h e n s i v e  
( 0 + ) . l e s s  s o c i a l l y - p r e c i s e  ( i . e .  more  c a s u a l )  ( Q3-)  a n d  
more  t e n s e  ( Q 4 + ) , u s i n g  one  t a i l e d  t  t e s t s .
The d e g r e e  o f  i n t r o v e r s i o n  and  e x t r o v e r s i o n  h a s  
b e e n  s hown i n  o t h e r  s t u d i e s  t o  c o r r e l a t e  w i t h  b o t h  
p o s i t i v e  a n d  n e g a t i v e  a r e a s  o f  b e h a v i o u r  ( E y s e n c k ,  1971;  
Re e v e  and  Wat s on .  1 9 8 5 ) .  I n  t h i s  s a m p l e  23 (49%) e m e r g e d  
a s  i n t r o v e r t s .  11 (23%) a s  e x t r o v e r t s  and  13 (28%) a s
a m b i v e r t s  ( T a b l e  9 : 2 ) .
The s i g n i f i c a n c e  o f  t h e s e  f i n d i n g s  a n d  t h e  
r e l e v a n c e  t o  o u t c o me  o f  t r e a t m e n t  i s  d e s c r i b e d  f u l l y  i n  
C h a p t e r  11.  8.
T h e r e  was no c o r r e l a t i o n  b e t w e e n  t h e  p s y c h o l o g i c a l  
s t a t u s  o f  t h e  p a t i e n t s  w i t h  a n y  o f  t h e  f o l l o w i n g ,  t h e  
s e v e r i t y  o f  s ymp t oms  a t  p r e s e n t a t i o n  ( s e c t i o n  3 . 7 ) ,  t h e i r  
a g e  o r  s e x ,  w h e t h e r  d e n t u r e s  ha d  b e e n  p r o v i d e d  o r  n o t  
( t h i r t y  t h r e e  (70%) o f  t h e  g r o u p  s a m p l e d  had  e i t h e r  
c o m p l e t e  o r  p a r t i a l  d e n t u r e s ) ,  o r  t h e i r  i n d i c a t e d  
s a t i s f a c t i o n  w i t h  t h e i r  s o c i a l  a nd  d o m e s t i c  c i r c u m s t a n c e s  
( s e c t i o n  3 . 9 ) .  S i n c e  t h e  p r o p o r t i o n  d i s s a t i s f i e d  i n  t h e
s a m p l e  p s y c h o l o g i c a l l y  a s s e s s e d  was 27 . 05% c o m p a r e d  
f a v o u r a b l y  w i t h  t h e  s a m p l e  a s  a wh o l e  ( 25.  87%) t h i s  i s  
l i k e l y  t o  be t r u e  o f  BMS p a t i e n t s  i n  g e n e r a l .  I n
a d d i t i o n  t h e r e  was no c o r r e l a t i o n  b e t w e e n  t h e  
p s y c h o l o g i c a l  f i n d i n g s  and  an  e x p r e s s e d  f e a r  o f  c a n c e r  
( s e c t i o n  9 . 1 ) .
9. 3 CONCLUSIONS
I t  i s  p o s s i b l e  t h a t  c a n c e r p h o b i a  c a n  d e v e l o p  i n  
t h i s  g r o u p  o f  p a t i e n t s  a s  a r e s u l t  o f  a numbe r  o f
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f a c t o r s .  T h e s e  i n c l u d e  t h e  p a t i e n t ' s  own i r r a t i o n a l  f e a r  
p a r t i c u l a r l y  i f  t h e y  a r e  n o t  r e a s s u r e d  f o l l o w i n g  
a t t e n d a n c e  a t  c l i n i c s  o f  t h e  b e n i g n  n a t u r e  o f  t h e i r  
c o n d i t i o n  and  a l s o  f a m i l y  h i s t o r y  o f  c a n c e r .
The s t u d y  u s i n g  t h e  C a t t e l l * s  16PF For m C
Q u e s t i o n n a i r e  s howe d  t h a t  t h e r e  we r e  p s y c h o l o g i c a l  f a c t o r s  
o p e r a t i n g  i n  more  t h a n  h a l f  o f  t h e  p a t i e n t s  s t u d i e d .
When s y mp t o m p a t t e r n  ( s e c t i o n  3 . 6 )  was c o m p a r e d  t o
p s y c h o l o g i c a l  a b n o r m a l i t y  t h e r e  was a h i g h e r  i n c i d e n c e  i n  
Type  2 c o m p a r e d  w i t h  Type  I ( T a b l e  9 : 3 ) .  S i n c e  t h e
d i s t r i b u t i o n  o f  BMS t y p e  i n  t h e  47 p a t i e n t s  t e s t e d  w i t h  
t h e  q u e s t i o n n a i r e  was TYPE 1, 3456, TYPE 2 53%, a n d  TYPE 3
13%, a nd  s i n c e  t h i s  c o m p a r e s  f a v o u r a b l y  w i t h  t h e  
d i s t r i b u t i o n  i n  t h e  150 p a t i e n t s  o f  t h e  p r e s e n t  s t u d y ,  
( S e c t i o n  3 . 6 )  i t  i s  l i k e l y  t h a t  t h e  g r o u p  s a m p l e d  w i t h  t h e  
q u e s t i o n n a i r e  i s  r e p r e s e n t a t i v e  o f  t h e  s t u d y  g r o u p  a s  a 
w h o l e .
T h i r t y  s i x  p e r  c e n t  o f  t h e  s a m p l e  we r e  s e v e r e l y
p s y c h o l o g i c a l l y  d i s a b l e d  i n  t h a t  t h e y  d e m o n s t r a t e d  
i n s t a b i l i t y ,  a n x i e t y  and  d e p r e s s i o n .
T h e r e  was no c o r r e l a t i o n  b e t w e e n  e i t h e r  a l t e r e d  
s l e e p  p a t t e r n s  t h a t  h a v e  b e e n  d e s c r i b e d  a s  r e l a t i n g  t o  
p s y c h o l o g i c a l  d y s f u n c t i o n  ( W a l t o n ,  1987)  ( s e c t i o n  3 . 1 0 )  o r  
w i t h  t h e  p a t i e n t s '  s u b j e c t i v e  a s s e s s m e n t  o f  s o c i a l  a n d
d o m e s t i c  c i r c u m s t a n c e s  a n d  t h e  p s y c h o l o g i c a l  a s s e s s m e n t  
d a t a  g a i n e d  f r o m  t h e  C a t t e l l * s  16PF For m C. T h e r e f o r e  i t  
i s  i m p o r t a n t  t h a t  a v a l i d  o b j e c t i v e  p s y c h o l o g i c a l  
a s s e s s m e n t ,  u s i n g  a s t a n d a r d  p s y c h o l o g i c a l  p r o f o r m a ,  i s  
u n d e r t a k e n  e a r l y  i n  ma n a g e me n t  s o  t h a t  t h o s e  p a t i e n t s
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r e q u i r i n g  p o s i t i v e  r e a s s u r a n c e  and  s u p p o r t  a r e  c o r r e c t l y  
i d e n t i f i e d .  S u b s e q u e n t l y  t h e  ma n a g e me n t  o f  e a c h  i n d i v i d u a l  
p a t i e n t  c a n  be s h a p e d  t o  f i t  t h e i r  p s y c h o l o g i c a l  a s  w e l l  
a s  t h e i r  m e d i c a l  and  d e n t a l  n e e d s .
The r e l a t i o n s h i p  o f  t h e  p s y c h o l o g i c a l  a s s e s s m e n t  
a n d  o u t c o m e  o f  t r e a t m e n t  i s  d i s c u s s e d  f u l l y  i n  s e c t i o n  
11.  9.
I n  t h e  a b s e n c e  o f  a p s y c h o l o g i c a l  a s s e s s m e n t  f o r  
a n  i n d i v i d u a l  p a t i e n t  t h e  mean p r o f i l e  ( F i g u r e  9 : 1 )  s h o u l d  
be b o r n e  i n  mi nd.  t h i s  s u g g e s t s  t h a t  BMS p a t i e n t s  a r e  n o t  
d e c i s i v e ,  y e t  p r e f e r  t h e i r  own d e c i s i o n s ,  t h e y  a r e  a v e r s e  
t o  c h a n g e  b u t  h a v e  an  e y e  f o r  wha t  may p a y - o f f .  T h e i r
p r o p r i e t y  a n d  s e n s e  o f  g u i l t ,  l i n k e d  t o  t i m i d i t y ,  make 
t h e m  r e l u c t a n t  t o  c o m p l a i n  b u t  a m e n a b l e  t o  f i r m  a d v i c e  a n d  
p r o f e s s i o n a l  r e a s s u r a n c e .
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Table 9: 1 P a t i e n t s  who expressed a marked f e a r  of  cancer  i n  
r e l a t i o n  t o  t h e i r  BMS Symptoms.
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F ac to r
A
B
C ^ U n s t a b l e
E
* 4  Serious  







N ► S hrew d
0
Q1 m  C o n se rv a t iv e  
► IndependentQ 2
Q 3
Q 4 ► T e n se
6 874 53
S te n s
 ; Differs  significantly f rom  general  adul t  populat ion
* p < * 0 0 1
** p < - 0 1
F i g u r e  9: 1 Mean p r o f i l e  r e c o r d e d  by
C a t t e l l ' s  16 PFQ Form C f o r  
BMS p a t i e n t s  ( n  = 47) 
c o mp a r e d  w i t h  an  a ge  ma t c h e d  
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-------------- Significant differences b e tw een  normals and abnormals
* p < -0 0 1
** ,p<-01
   Normals = 19
  Abnormals = 28
F i g u r e  9 : 2  Mean p r o f i l e  r e c o r d e d  by
C a t t e l l ’ s 16 PFQ Form C f o r  
BMS p a t i e n t s  w i t h  ( n  = 28) 
a nd  w i t h o u t  ( n  = 19) a 





INSTABILITY 31 68 16
ANXIETY 37 60
DEPRESSION 31 76
OVERALL 37 84 16
Table 9: 3 Percent age f r equency of  psychol ogi ca l  dys f unc t i on  
p r es ent  i n  p a t i e n t s  wi th Type 1, 2 or  3 BMS.
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CHAPTER 1 0
I N V E S T I G A T I O N  OF ALLERGY -  R E S U L T S
F o u r t e e n  p a t i e n t s  we r e  p a t c h  t e s t e d .  T a b l e  
1 0 : 1  i n d i c a t e s  t h e  s u b s t a n c e s  t o  w h i c h  p a t i e n t s  we r e  f o u n d  
t o  be  a l l e r g i c .  I n  s i x  o f  t h e s e  p a t i e n t s  t h e  a l l e r g e n s  
i d e n t i f i e d  we r e  t h o u g h t  t o  be  r e l e v e n t  t o  t h e  p a t i e n t s '  
c o m p l a i n t  a nd  i n  one  a d d i t i o n a l  p a t i e n t  t h e  s i g n i f i c a n c e  
was d o u b t f u l .
1 0 : 1  ALLERGY TO FOODSTUFFS
T h r e e  p a t i e n t s  ( r e f e r e n c e  n u m b e r s  029.  037.  a n d
101)  we r e  f o u n d  t o  be a l l e r g i c  t o  t h e  f o o d  r e l a t e d  
p r o d u c t s  i n d i c a t e d  i n  T a b l e  1 0 : 1 .  t h e  s i g n i f i c a n c e  o f  t h e  
p a t c h  t e s t i n g  f o r  p a t i e n t  029 who r e a c t e d  t o  b e n z o i c  a c i d  
was d o u b t f u l .
1 0 : 2  ALLERGY TO DENTAL MATERIALS
F i v e  p a t i e n t s  we r e  f o u n d  t o  be a l l e r g i c  t o  
d e n t a l  m a t e r i a l s .  P a t i e n t  058 was s hown t o  be a l l e r g i c  t o  
d e n t a l  f i l l i n g  m a t e r i a l s  h o w e v e r  s i n c e  s h e  was e d e n t u l o u s  
t h i s  was t h o u g h t  i r r e l e v a n t .  P a t i e n t  004 was a l l e r g i c  t o  
n i c k e l  a n d  was w e a r i n g  p a r t i a l  u p p e r  a n d  p a r t i a l  l o w e r  
d e n t u r e s  w i t h  c o b a l t  c h r o mi u m a l l o y  b a s e s .  Her  BMS 
s y mp t o ms  c o i n c i d e d  w i t h  p r o v i s i o n  o f  t h e s e  d e n t u r e s  a n d  
we r e  e a s e d  by  d e n t u r e  r e m o v a l  a n d  t h e r e  we r e  no o b v i o u s  
d e s i g n  f a u l t s .  P a t i e n t s  009,  044 a n d  127 we r e  s hown t o
h a v e  p o s i t i v e  s k i n  r e a c t i o n s  t o  c o m p o n e n t s  o f  t h e  
a c r y l a t e s  g r o u p .  P a t i e n t  009 r e l a t e d  o n s e t  o f  s ympt oms  t o  
t h e  p r o v i s i o n  o f  new c o m p l e t e  d e n t u r e s  c o n s t r u c t e d  i n  
p o l y m e t h y l m e t h a c r y l a t e  ( PMMA). B u r n i n g  s ympt oms  we r e
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e a s e d  by  d e n t u r e  r e m o v a l  a nd  t h e r e  was no o b v i o u s  d e n t u r e  
f a u l t .  P a t i e n t  044 wor e  a p a r t i a l  u p p e r  d e n t u r e
c o n s t r u c t e d  i n  PMMA a nd  a l t h o u g h  t h e  o n s e t  o f  s y mp t o ms  was
r e l a t e d  t o  p r o v i s i o n  o f  t h i s  d e n t u r e  a n d  s ympt oms  we r e
t o t a l l y  a l l e v i a t e d  f o l l o w i n g  d e n t u r e  r e m o v a l  t h e r e  was no
o b v i o u s  d e s i g n  f a u l t .  P a t i e n t  127 was w e a r i n g  c o m p l e t e
u p p e r  a n d  l o w e r  d e n t u r e  a g a i n  s y mp t o ms  d e v e l o p e d  a t  t h e
t i m e  o f  p r o v i s i o n  o f  t h e s e  d e n t u r e s  a n d  we r e  i m p r o v e d  by
d e n t u r e  r e m o v a l  i n  t h i s  c a s e  h o w e v e r  t h e r e  we r e  r e l e v a n t




NUMBER ALLERGENS DIAGNOSIS TO BMS
004 NICKEL ACD -  NICKEL RELEVANT
006 NEOMYCIN ACD -  NEOMYCIN NOT RELEVANT
009 ACRYLATES URETHANE ACD -  ACRYLATES RELEVANT
DIMETHACRYLATES 2%
029 BENZOIC ACID UNCERTAIN UNCERTAIN
037 PROPYLENE GLYCOL CU -  FOOD RELEVANT
SORBIC ACID ADDITIVES
044 NICKEL. ACRYLATES. ACD- NICKEL, RELEVANT
ACRYLIC MONOMER ACRYLATES.
ACRYLIC MONOMER
058 RUBBERS. MERCURIALS. ACD -  DENTAL NOT RELEVANT
THIOSALICYLIC ACID FILLING MATERIALS
065 RUBBERS ACD -  RUBBERS NOT RELEVANT
090 NIL NIL NOT RELEVANT
100 COLOPHONY ACD -  COLOPHONY NOT RELEVANT
101 CINNAMALDEHYDE CU CINNAMALDEHYDE RELEVANT
114 NIL NIL NOT RELEVANT
127 ACRYLATES -  ACRYLIC ACD ACRYLATES RELEVANT
MONOMER
141 NIL NIL NOT RELEVANT
ACD = Al l e r g i c  Contact  Der mat i t i s  (Type IV del ayed
hy p e r s e n s i t i v i t y )
CU = Contact  u r t i c a r i a
Table 10:1 P a t i e n t s  Hho Here pat ch t e s t e d ,  a l l e r g e n s  and
r e l evance  t o BMS.
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CHAPTER 11
R ES U LT S OF TREATMENT
1 1 . 1  IN T R O D U C T I O N
Wi t h  t h e  u s e  o f  t h e  l i n e a r  a n a l o g u e  s c a l e  
o u t l i n e d  i n  s e c t i o n  2. 3 i t  was p o s s i b l e  t o  q u a n t i f y  
p a t i e n t s '  p r e -  and  p o s t - t r e a t m e n t  b u r n i n g  s e v e r i t y  and  
t h u s  w h e t h e r  t r e a t m e n t  had  a n y  e f f e c t  on t h e  p a t i e n t s '  
s y mp t o ms .  Th o s e  p a t i e n t s  who s c o r e d  0 f o l l o w i n g  t r e a t m e n t  
we r e  r e g a r d e d  as  c u r e d  ( s y m p t o m f r e e )  . Wi t h  t h e  e x c e p t i o n  
o f  one  p a t i e n t  ( n u m b e r  120)  a l l  p a t i e n t s  who s c o r e d  1, 2
o r  3 p o s t - t r e a t m e n t  s a i d  t h a t  t h e y  wer e  i m p r o v e d  a n d  
c o u l d  now l i v e  w i t h  t h e i r  s ympt oms .  A l l o w i n g  f o r  
i n d i v i d u a l  v a r i a t i o n  i n  d e s c r i p t i o n  o f  p a i n  s e v e r i t y  a n d  
i n  v i e w  o f  t h e  s t r i c t  c r i t e r i a  a d o p t e d  i n  t h i s  s t u d y  
( b e i n g  t h e  f i r s t  t o  q u a n t i f y  p a i n  i n  BMS) t h e n  w i t h o u t  t h e  
u s e  o f  an  a n a l o g u e  s c a l e  t h e s e  p a t i e n t s  wou l d  o t h e r w i s e  
a l s o  h a v e  b e e n  c o n s i d e r e d  a s  c u r e d  s i n c e  t h e y  n e i t h e r  
s o u g h t  n o r  r e q u i r e d  f u r t h e r  t r e a t m e n t .  On t h i s  b a s i s  t h e  
p o s t - t r e a t m e n t  s c o r e  o f  0 - 3  c o u l d  be i n t e r p r e t e d  a s  
i n d i c a t i n g  a c u r e .  T a b l e  11 . 1  i n d i c a t e s  t h e  p r e - t r e a t m e n t  
and  p o s t - t r e a t m e n t  s c o r e s  f o r  142 p a t i e n t s  a s  t o  w h e t h e r  
t h e y  we r e  c u r e d ,  i m p r o v e d .  u n c h a n g e d  o r  wor s e .  A l t h o u g h  
c l e a r l y  s c o r e s  wer e  e v a l u a t e d  i n  a l o n g i t u d i n a l  ma n n e r ,  i t  
i s  i m p o r t a n t  t o  e m p h a s i s e  t h a t  t h e s e  p o s t - t r e a t m e n t  s c o r e s  
r e p r e s e n t  t h e  s c o r e s  g i v e n  by  p a t i e n t s  a t  l e a s t  18 mo n t h s  
a f t e r  c o m p l e t i o n  o f  a c t i v e  t r e a t m e n t .  T h e r e  i s  a p l a c e b o  
e l e m e n t  i n  a n y  s t u d y  o f  o r o f a c i a l  p a i n  and  t h e r e f o r e  t h i s  
mi ni mum p e r i o d  o f  18 mo n t h s  was n e c e s s a r y  t o  b o t h
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e l i m i n a t e  a n y  p l a c e b o  e f f e c t  and p r o v i d e  a s u s t a i n e d
a n s w e r  t o  t h e  e f f i c a c y  o f  t h e  t r e a t m e n t  p r o v i d e d .
P o s t - t r e a t m e n t  s c o r e s  a r e  d e m o n s t r a t e d  i n  F i g u r e  
1 1 : 1  a n d  c o m b i n i n g  t h e s e  w i t h  F i g u r e  3 : 8  f o r  t h e  s c o r e s  on 
i n i t i a l  p r e s e n t a t i o n  F i g u r e  1 1 : 2  s hows  t h e  r e d u c t i o n  i n  
s e v e r i t y  s c o r e s  r e p o r t e d  by  t h e  142 p a t i e n t s  a s  a g r o u p .  
On a n  i n d i v i d u a l  b a s i s  51 p a t i e n t s  (36%) we r e  s y m p t o m f r e e ,  
34 (24%) h a d  m i n i m a l  s ymp t oms ,  16 p a t i e n t s  (11%) we r e
i m p r o v e d ,  no c h a n g e  was r e p o r t e d  by  37 p a t i e n t s  (26%) a n d
4 p a t i e n t s  (3%) we r e  wo r s e .  F o r  e a s e  o f  c o m p a r i s o n  w i t h  
t h e  v a r i o u s  t r e a t m e n t  r e g i m e s  d e s c r i b e d  i n  t h i s  C h a p t e r  
p a t i e n t s  a r e  c a t e g o r i s e d  a s  i n  T a b l e  11 : 1  i e  c u r e d ,  
i m p r o v e d ,  u n c h a n g e d  o r  wo r s e .
T a b l e  1 1 : 2  c o m p a r e s  t h e  c u r e  r a t e  f o r  m a l e s  a n d  
f e m a l e s  w i t h  t h e  o v e r a l l  c u r e  r a t e  i r r e s p e c t i v e  o f  g e n d e r .  
T h e r e  was no d i f f e r e n c e  i n  t r e a t m e n t  o u t c o me  f o r  m a l e s  a nd  
f e m a l e s ,  ( c h i  -  s q u a r e d  t e s t ) .
The e f f e c t  o f  a g e  on o u t c o me  o f  t r e a t m e n t  i s  s hown 
i n  T a b l e  1 1 : 3 .  A g a i n  t h e r e  was no s i g n i f i c a n t  r e l a t i o n s h i p  
b e t w e e n  a g e  and  t r e a t m e n t  s u c c e s s  ( c h i  -  s q u a r e d  t e s t ) .  
S i m i l a r l y  f o r  f e m a l e  p a t i e n t s  t h e r e  was no s i g n i f i c a n t  
a s s o c i a t i o n  b e t w e e n  m e n o p a u s a l  s t a t u s  a nd  o u t c o me  o f  
t r e a t m e n t  ( c h i  -  s q u a r e d  t e s t )  ( T a b l e  1 1 : 4 ) .
A n a l y s i s  o f  o u t c o me  o f  t r e a t m e n t  and  o r a l  s i t e  
a f f e c t e d  by  t h e  b u r n i n g  s e n s a t i o n  i s  c o m p l e x  due  t o  t h e  
many c o m b i n a t i o n s  o f  s i n g l e  o r  m u l t i p l e  o r a l  s i t e s  t h a t  
a r e  p o s s i b l e .  Howe ve r  a n a l y s i s  o f  r e s p o n s e  t o  t r e a t m e n t  
when one  o r  more  o f  t h e  m a j o r  s i t e s  was a f f e c t e d  i s  
i l l u s t r a t e d  i n  T a b l e  1 1 : 5 .  Once more  t h e r e  was no
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s i g n i f i c a n t  d i f f e r e n c e  i n  o u t c o m e  o f  t r e a t m e n t  
i r r e s p e c t i v e  o f  s i t e  a f f e c t e d  ( c h i - s q u a r e d  t e s t ) .
T a b l e  1 1 : 6  s hows  o u t c o m e  o f  t r e a t m e n t  b a s e d  on 
c a t e g o r i s i n g  p a t i e n t s  i n t o  Type  1, 2 o r  3. A l t h o u g h
n u m b e r s  a r e  s m a l l  i n  Type  3, t h e  t r e a t m e n t  r e g i m e  
d e v e l o p e d  s e e m mos t  s a t i s f a c t o r y  s i n c e  t h e s e  p a t i e n t s  
g e n e r a l l y  h a v e  a s a t i s f a c t o r y  o u t c o me .  Howe ve r  Type 1 
p a t i e n t s  a r e  n o t  s i g n i f i c a n t l y  ( c h i - s q u a r e d  t e s t )  e a s i e r  
t o  t r e a t  s u c c e s s f u l l y  c o m p a r e d  t o  Type  2, b u t  t h e  t r e n d  
wo u l d  s u p p o r t  t h e  h y p o t h e s i s  t h a t  BMS p a t i e n t s  a r e  n o t  a 
h o m o g e n e o u s  g r o u p  and  l e n d s  c r e d e n c e  t o  t h e  p r o p o s e d  s u b ­
d i v i s i o n  ( s e e  a l s o  s e c t i o n  1 1 . 9 . 2 ) .
R a t h e r  s u r p r i s i n g l y  t h e r e  was no s i g n i f i c a n t  
d i f f e r e n c e  b e t w e e n  c u r e  r a t e  and  p a t i e n t s ’ q u a n t i f i c a t i o n  
o f  t h e i r  s o c i a l / d o m e s t i c  c i r c u m s t a n c e s  ( c h i - s q u a r e d  
t e s t ) .  S i x t y  f o u r  p e r  c e n t  o f  t h o s e  p a t i e n t s  r e p o r t i n g  
a d v e r s e  c i r c u m s t a n c e s  we r e  c u r e d  ( T a b l e  1 1 : 7 )  c o m p a r e d  
w i t h  58% o f  t h o s e  who d i d  n o t .  T h i s  f i n d i n g  i s  d i f f i c u l t  
t o  i n t e r p r e t  b u t  may i n d i c a t e  t h a t  t h e  s e t t i n g  o f  a 
B u r n i n g  Mout h  c l i n i c  h a s  a p s y c h o l o g i c a l  e f f e c t  on 
p a t i e n t s '  w e l l b e i n g  by  p r o v i d i n g  a f o r u m  f o r  o p e n  
d i s c u s s i o n  o f  a d v e r s e  home c i r c u m s t a n c e s ,  an  a v e n u e  
p e r h a p s  n o t  r e a d i l y  a v a i l a b l e  t o  s u c h  p a t i e n t s .
1 1 . 2  HAEMATOLOGICAL DEFICIENCY
No p a t i e n t  d e c l i n e d  h a e m a t o l o g i c a l  i n v e s t i g a t i o n  
o r  h a d  a p h o b i a  t o  n e e d l e s .
The one  p a t i e n t  f o u n d  t o  be a n a e m i c  ( r e f  no 032)  
was r e f e r r e d  t o  a c o n s u l t a n t  p h y s i c i a n  w i t h  an  i n t e r e s t  
i n  h a e m a t o l o g y  b u t  f o l l o w i n g  e x t e n s i v e  i n v e s t i g a t i o n  no
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c a u s e  f o r  t h e  a n a e m i a  c o u l d  be f o u n d .  N e v e r t h e l e s s  
f o l l o w i n g  i r o n  r e p l a c e m e n t  t h e r a p y  s h e  was s ympt om f r e e ,  
h e r  mean c o r p u s u l a r  h a e m o g l o b i n  r o s e  t o  14.  4 g / d L  
( p r e v i o u s l y  1 0 . 2 g / d L )  and  h e r  b l o o d  f i l m  was r e p o r t e d  a s  
n o r m a l  and  s e r u m  f e r r i t i n  had  r i s e n  t o  35 n g / m l  
( p r e v i o u s l y  3 n g / m l ) .  T h i s  p a t i e n t  s t i l l  had  r e g u l a r  b u t  
s o me w h a t  h e a v y  p e r i o d s  and  on b a l a n c e  i t  was t h o u g h t  t h a t  
t h i s  f a c t o r  was p r o b a b l y  c o n t r i b u t i n g  t o  h e r  a n a e m i a .  She 
r e m a i n s  u n d e r  r e g u l a r  6 m o n t h l y  r e v i e w s  t o  e n s u r e  t h a t  s h e  
d o e s  n o t  become  a n a e m i c  a g a i n .
F o r  none  o f  t h e  p a t i e n t s  f o r  whom an  a b n o r m a l  MCV 
o r  f i l m  was r e p o r t e d  was t h e r e  f o u n d  t o  be a l i n k  b e t w e e n  
t r e a t m e n t  d i r e c t e d  t o w a r d s  t h e  a b n o r m a l i t y  a nd  a l l e v i a t i o n  
o f  s ympt oms .
I n  a d d i t i o n  t o  t h e  one  p a t i e n t  who was s u f f e r i n g  
f r o m  i r o n  d e f i c i e n c y  a n a e m i a ,  7 p a t i e n t s  we r e  s i d e r o p e n i c .  
F o l l o w i n g  r e f e r r a l  t o  a c o n s u l t a n t  p h y s i c i a n  f o r  
i n v e s t i g a t i o n s  t h e s e  p a t i e n t s  we r e  g i v e n  f e r r o u s  s u l p h a t e  
200 mg t h r e e  t i m e s  d a i l y  f o r  a t  l e a s t  3 mo n t h s  t o  r e s t o r e  
s e r u m  f e r r i t i n  l e v e l s  t o  n o r m a l ,  ( c o n f i r m e d  by  r e p e a t e d  
e s t i m a t i o n ) . Of t h e  i n i t i a l  p a t i e n t s ,  t h r e e  ( r e f  n u mb e r s
080,  107 and  113 ) we r e  r e n d e r e d  a s y m p t o m a t i c .  One
p a t i e n t  ( r e f  numbe r  1 3 1 ) ,  who was a l s o  v i t a m i n  B12
d e f i c i e n t ,  r e p o r t e d  p a r t i a l  r e l i e f  i n  s ympt oms  when t h e s e  
h a e m a t o l o g i c a l  i n d i c e s  we r e  r e s t o r e d  t o  n o r m a l .
I m p r o v e m e n t  was j u d g e d ,  a s  i n  a l l  o t h e r  c a s e s ,  by  a
r e d u c t i o n  o f  t h e  p a t i e n t s ’ r e p o r t e d  s c o r e  on t h e  l i n e a r  
a n a l o g u e  s c a l e .
Of t h e  12 p a t i e n t s  w i t h  l ow s e r u m  v i t a m i n  B12
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e s t i m a t i o n s .  3 p a t i e n t s  ( r e f  n u mb e r s  057,  082 and 1 4 9 ) .
we r e  s y m p t o m - f r e e  f o l l o w i n g  r e f e r r a l  t o  a c o n s u l t a n t  
p h y s i c i a n  who i n s t i t u t e d  t r e a t m e n t  w i t h  6 w e e k l y  i n t r a ­
m u s c u l a r  i n j e c t i o n s  o f  1 , 0 0 0  j ig  c y a n o c o b a l a m i  n. A f u r t h e r  
5 p a t i e n t s  s i m i l a r l y  r e f e r r e d  ( r e f  n u mb e r s  020,  124,  131,
133 a n d  146)  n o t e d  an  i m p r o v e m e n t  i n  s ympt oms .
O v e r a l l ,  h a e m a t o l o g i c a l  d e f i c i e n c i e s  o f  f e r r i t i n  
o r  v i t a m i n  B12 wer e  f o u n d  i n  o n l y  19 p a t i e n t s  ( 1 3 . 2 % o f  
t h o s e  t e s t e d ) ,  and  7 o f  t h e s e  p a t i e n t s  (37%) ha d  t o t a l  
a l l e v i a t i o n  o f  s ympt oms  w h e r e a s  6 (31%) had  p a r t i a l
a l l e v i a t i o n  o f  s ymp t oms  f o l l o w i n g  t r e a t m e n t  f o r  t h e s e
d e f i c i e n c i e s .  I n  t h i s  s t u d y  t h e r e f o r e  68% o f  p a t i e n t s  
w i t h  a h a e m a t o l o g i c a l  d e f i c i e n c y  r e p o r t e d  a s u s t a i n e d  
i m p r o v e m e n t  i n  s ympt oms  f o l l o w i n g  c o r r e c t i o n  o f  t h e
d e f  i  c i  e n c y .
1 1 . 3  DIABETES MELLITUS
The f i n d i n g s  o f  t h e  p r e s e n t  s t u d y  we r e  c o n s i s t e n t  
w i t h  p r e v i o u s  r e p o r t s  t h a t  u n d i a g n o s e d  m a t u r i t y  o n s e t  
d i a b e t e s  m e l l i t u s  was a r e l a t i v e l y  i n f r e q u e n t  f i n d i n g  i n  
BMS. Howeve r  i n  t e r m s  o f  ma n a g e me n t  e a r l y  d e t e c t i o n  o f  
u n d e r l y i n g  d i a b e t e s  i n  t h i s  g r o u p  i s  i m p o r t a n t  a s  d i a b e t e s  
m e l l i t u s  h a s  a h i g h  m o r b i d i t y  and  m o r t a l i t y .  F o l l o w i n g  
r e f e r r a l  t o  a d i a b e t i c  c l i n i c  e a c h  o f  t h e  4 p a t i e n t s  i n  
t h i s  c a t e g o r y  was s y m p t o m - f r e e  o n c e  a d e q u a t e  g l y c a e m i c  
c o n t r o l  was i n s t i t u t e d ,  a l t h o u g h  one  p a t i e n t  i n i t i a l l y  ha d  
r e p o r t e d  p a r t i a l  r e s o l u t i o n  o f  s ympt oms  w i t h  e m p i r i c a l  
v i t a m i n  B1 and  B6 s u p p l e m e n t s ,  and  a n o t h e r  w i t h  t o p i c a l  
a n t i f u n g a l  t h e r a p y  t o  e l i m i n a t e  o r a l  c a n d i d i a s i s .  F o r  t h e  
t h r e e  known m a t u r i t y  o n s e t  d i a b e t i c  p a t i e n t s  who had  p o o r
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g l y c a e m i c  c o n t r o l ,  no i m p r o v e m e n t  i n  s ympt oms  was a c h i e v e d  
by  t r e a t m e n t  i n c l u d i n g  p r o v i s i o n  o f  new c o m p l e t e  d e n t u r e s  
a n d  a v o i d a n c e  o f  c l e n c h i n g  f o r  p a t i e n t  r e f e r e n c e  n u mb e r  
028 ,  s u p p l e m e n t s  o f  v i t a m i n s  B1 a n d  B6 h o w e v e r  c u r e d  
s y mp t o ms  f o r  one  p a t i e n t  ( r e f  n u mb e r  140)  and  no t r e a t m e n t  
was s u c c e s s f u l  f o r  one  p a t i e n t  ( r e f  n u mb e r  1 4 2 ) ,
11.4 VITAMIN DEFICIENCY
Of t h e  68 p a t i e n t s  t e s t e d  38% ( 2 6 )  we r e  f o u n d  t o  
be d e f i c i e n t  i n  v i t a m i n  B1, B2 o r  B6 o r  c o m b i n a t i o n s  o f  
t h e s e  v i t a m i n s .  Of t h e s e  26 p a t i e n t s ,  4 p a t i e n t s  we r e  
c u r e d  a n d  5 p a t i e n t s  we r e  p a r t l y  c u r e d  w i t h  r e p l a c e m e n t  by  
t h e  a p p r o p r i a t e  v i t a m i n  ( T a b l e  1 1 : 8 ) .  V i t a m i n  r e p l a c e m e n t  
t h e r a p y  c o n s i s t e d  o f  v i t a m i n  B1 300 mg, v i t a m i n  B2 20 mg 
o r  v i t a m i n  B6 150 mg d a i l y  i n  d i v i d e d  d o s e s ,  and  t h i s  
t r e a t m e n t  was r e s p o n s i b l e  f o r  i m p r o v i n g  s ympt oms  i n  35% o f  
p a t i e n t s  s hown t o  be d e f i c i e n t .
The r e m a i n i n g  82 p a t i e n t s  f o r  whom a s s a y s  wer e  n o t  
u n d e r t a k e n  ha d  v i t a m i n  B1 and  B6 t h e r a p y  a s  d e s c r i b e d  
a b o v e .  I m p r o v e m e n t  i n  s ympt oms  was r e p o r t e d  by  17 
p a t i e n t s  (21%) ( T a b l e  1 1 : 9 ) .  O n l y  2 ( 2 . 4 %)  o f  t h e s e
p a t i e n t s  we r e  t o t a l l y  c u r e d  w i t h  v i t a m i n  B1 and  B6 t h e r a p y  
a l o n e ,  c o m p a r e d  t o  5. 8% o f  t h o s e  c u r e d  i n  t h e  68 p a t i e n t s  
known by  t e s t i n g  t o  be v i t a m i n  B c o m p l e x  d e f i c i e n t .  
F o u r t e e n  p a t i e n t s  n o t  t e s t e d  f o r  d e f i c i e n c y  who we r e
e v e n t u a l l y  c u r e d  i n  t h e  s t u d y  ha d  p a r t i a l  r e s o l u t i o n  o f  
s y mp t o ms  w i t h  V i t a m i n  B1 and  B6 t h e r a p y  c o m p a r e d  t o  o n l y  5
p a t i e n t s  i n  t h e  g r o u p  known t o  be d e f i c i e n t .  S i n c e  n o n e
o f  t h e  42 p a t i e n t s  d e m o n s t r a t e d  t o  h a v e  ha d  no d e f i c i e n c y  
we r e  g i v e n  v i t a m i n  B1 and  B6 i t  i s  p o s s i b l e  t h a t  some o f
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t h e s e  D a t i  e n t s  a l s o  wo u l d  h a v e  r e D o r t e d  some i m p r o v e m e n t  
a s  a t e m D o r a r v  p l a c e b o  e f f e c t .  I t  i s  l i k e l v  t h a t  t h i s  i s  
t h e  r e a s o n  f o r  t h e  i m p r o v e m e n t  i n  t h e  17 p a t i e n t s  who we r e  
n o t  t e s t e d  and  s i n c e  t h e y  d i d  n o t  r e p o r t  a t o t a l  c u r e  on 
v i t a m i n  t h e r a p y .  f u r t h e r  t r e a t m e n t  r e g i m e s  wer e  e mp l o y e d .  
A l t h o u g h  t h e s e  17 p a t i e n t s  u l t i m a t e l y  h a d  s u s t a i n e d  r e l i e f  
f r o m  s y mp t o ms  i t  i s  d i f f i c u l t  t o  a s s e s s  wha t  p r o p o r t i o n  o f  
t h i s  was due  t o  v i t a m i n  B c o m p l e x  t h e r a p y  a l o n e .
11.5 ORAL INFECTIONS
Of t h e  41 p a t i e n t s  i n  whom c a n d i d a l  s p e c i e s  we r e  
i s o l a t e d .  7 (17%) r e p o r t e d  i m p r o v e m e n t  i n  b u r n i n g  s ympt oms  
f o l l o w i n g  d e n t u r e  h y g i e n e  a n d  a n t i f u n g a l  t r e a t m e n t  
( p a t i e n t ’ s r e f e r e n c e  n u mb e r s  033.  087.  089.  112.  124.  138.
1 4 8 ) .  A l l  p a t i e n t s  who h a d  a c r y l i c  d e n t u r e s  we r e  
i n s t r u c t e d  t o  s o a k  t h e i r  d e n t u r e s  o v e r n i g h t  i n  a 
h y p o c h l o r i t e  s o l u t i o n  and  i n  a d d i t i o n  a l l  r e c e i v e d  t o p i c a l  
a n t i f u n g a l  t r e a t m e n t  w i t h  A m p h o t e r i c i n  B l o z e n g e s  f o u r  
t i m e s  a d a y  f o r  28 d a y s .  F o l l o w i n g  t h e r a p y ,  r e p e a t  o r a l  
r i n s e  c u l t u r e s  c o n f i r m e d  t h e  a b s e n c e  o f  c a n d i d a l  s p e c i e s .  
D e s p i t e  t h i s .  f o r  o n l y  1 p a t i e n t  c o u l d  t o t a l  a l l e v i a t i o n  
o f  BMS be a t t r i b u t e d  t o  a n t i f u n g a l  t h e r a p y  a l o n e .  
( R e f e r e n c e  numbe r  1 1 2 . )
11.6 REDUCED SALIVARY FUNCTION
A l l  p a t i e n t s  i n  whom s t i m u l a t e d  p a r o t i d  f l o w  r a t e s  
we r e  r e d u c e d  ( < 0 . 5  ml / mi n )  a nd  a l s o  a l l  p a t i e n t s  who on 
q u e s t i o n i n g  f e l t  t h e y  had  a d r y  mo u t h  we r e  p r e s c r i b e d  
a r t i f i c a l  s a l i v a  s u b s t i t u t e  ( O r t h a n a  s p r a y ) .
Of t h e  12 p a t i e n t s  who f e l t  t h e y  ha d  d r y  mo u t h s  
( a n d  a l s o  had  l ow m e a s u r e d  p a r o t i d  f l o w  r a t e s )  o n l y  2
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•’ 1 6 ) w« r « h *> I p e d b / t  h i s  t r ■ e a t  m e r i t . S i nn l a r i  v o f  t h  ^
r e m a i n i n g  5 6 p a t i e n r . c  who f e l t  t h e y  had d r y  mo u t h s  bu t  had 
n o r m a l  s t i m u l a t e d  p a r o t i d  f l o w  r a t e s  7 p a t i e n t s  (19%) 
n o t e d  an i m p r o v e m e n t  i n  s y mp t o ms  f o l l o w i n g  t r e a t m e n t  w i t h  
O r t h a n a  s p r a y  ( T a b l e  1 1 : 1 0 ) .  Two o f  t h e  r e m a i n i n g  s e v e n  
p a t i e n t s  who had  a q u a n t i t a t i v e  r e d u c t i o n  i n  s a l i v a r y  
g l a n d  f u n c t i o n .  b u t  no c o m p l a i n t  o f  d r y  mout h .  n o t e d  an  
i m p r o v e m e n t  w i t h  O r t h a n a  s p r a y  (29%) ( T a b l e  1 1 : 1 1 ) .
I t  wou l d  a p p e a r  t h a t  a r t i f i c a l  s a l i v a  r e p l a c e m e n t  
h e l p e d  a p p r o x i m a t e l y  20% o f  p a t i e n t s  who had e i t h e r  a 
c o m p l a i n t  o f  x e r o s t o m i a  o r  who had  r e d u c e d  p a r o t i d
s a l i v a r y  g l a n d  f u n c t i o n .  T h e s e  f i n d i n g s  wou l d  t e n d  t o  
s u p p o r t  t h e  v i e w o f  D a n i e l s  i n  T a l a l .  M o u t s o p o u l o s  a n d  
K a s s a n  ( 1 9 8 7 1  t h a t  s t a n d a r d i s e d  p a r o t i d  f l o w  r a t e  
a s s e s s m e n t  p r o v i d e s  a u s e f u l  q u a n t i t a t i v e  a s s e s s m e n t  o f  an  
i n d i v i d u a l s  s a l i v a r y  g l a n d  f u n c t i o n .  b u t  i s  t o o  v a r i a b l e  
a n d  n o n - s p e c i f i c  t o  s e r v e  a s  a d i a g n o s t i c  c r i t e r i o n .
On l y  2 p a t i e n t s  i n  t h e  s t u d y ,  n e i t h e r  o f  whom had  
r e d u c e d  p a r o t i d  f l o w  r a t e s .  we r e  c u r e d  w i t h  a r t i f i c a l  
s a l i v a  r e p l a c e m e n t  t h e r a p y  a l o n e  ( r e f e r e n c e  n u mb e r s  062 
and  0 7 9 ) .  ( s e e  T a b l e  1 1 : 1 0 )  and  o n l y  a f u r t h e r  2 p a t i e n t s  
n o t e d  i m p r o v e m e n t  w i t h o u t  a n y  o t h e r  e f f e c t i v e  t r e a t m e n t  
r e g i m e .
1 1 . 7  I N A D E Q U A T E  D E N T U R E S
1 1 . 7 . 1  E d e n t u l o u s  P a t i e n t s
R e p l a c e m e n t  d e n t u r e s  we r e  p r o v i d e d  f o r  47 o f  t h e
95 e d e n t u l o u s  p a t i e n t s  (49%) ( A p p e n d i x  1 ) .  D e n t u r e s  we r e
c o n s t r u c t e d  when e i t h e r  a r e l e v a n t  d e s i g n  f a u l t  was
p r e s e n t  a n d  d e n t u r e  r e m o v a l  r e d u c e d  t h e  s e v e r i t y  o f  t h e
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s y mp t o ms  o r  i f  t h e  o n s e t  o f  BMS s y mp t o ms  was r e l a t e d  t o  
p r o v i s i o n  o f  d e n t u r e s  ( o r  t h e i r  m o d i f i c a t i o n ) .  Ten o t h e r  
p a t i e n t s  i n  t h e s e  c a t e g o r i e s  d i d  n o t  h a v e  d e n t u r e s
p r o v i d e d ,  6 b e c a u s e  o t h e r  t r e a t m e n t  r e g i m e s  o u t l i n e d  i n
t h i s  C h a p t e r  ha d  r e s u l t e d  i n  c u r e s ,  2 ( r e f  n u mb e r s  008
a n d  043)  b e c a u s e  t h e y  d e c l i n e d  d e n t u r e s ,  one  ( r e f  n u mb e r
093)  who was p s y c h o l o g i c a l l y  u n f i t  a n d  one  ( r e f  nu mb e r
147)  who h a d  m a r k e d l y  i m p r o v e d  on o t h e r  t r e a t m e n t  r e g i m e s .  
D e n t u r e s  we r e  c o n s t r u c t e d  t o  r e c o g n i s e d  s t a n d a r d s  ( B r i t i s h  
S o c i e t y  f o r  t h e  s t u d y  o f  P r o s t h e t i c  D e n t i s t r y ,  1981)
p a r t i c u l a r  c a r e  was t a k e n  t o  e n s u r e  maximum l o a d
d i s t r i b u t i o n  by  u t i l i s i n g  a l l  o f  t h e  a v a i l a b l e  d e n t u r e  
b e a r i n g  muc os a ,  and  a v o i d a n c e  o f  a n  e x c e s s i v e  o c c l u s a l  
f a c e  h e i g h t .  A l s o  c o r r e c t  b u c c o - l i n g u a l  t o o t h  p o s i t i o n  
a n d  c o r r e c t  p o s i t i o n i n g  o f  t h e  l o w e r  o c c l u s a l  p l a n e  t o  
e n h a n c e  s t a b i l i t y  and  a v o i d  t o n g u e  r e s t r i c t i o n  was 
e m p l o y e d .  T h e s e  d e n t u r e s  we r e  p r o v i d e d  e i t h e r  by  t h e  
a u t h o r  o r  h i s  s t a f f  and  t h e  a u t h o r  p e r s o n a l l y  e n s u r e d  
s t a n d a r d s  had  b e e n  met .
Of t h e  47 p a t i e n t s  who ha d  r e p l a c e m e n t  d e n t u r e s  
c o n s t r u c t e d  23 (49%) r e p o r t e d  i m p r o v e m e n t  i n  BMS s ympt oms .  
Howe ve r  f o r  3 p a t i e n t s  t h i s  was n o t  s u s t a i n e d .  O v e r a l l  
t h e r e f o r e  21% o f  e d e n t u l o u s  p a t i e n t s  ha d  i m p r o v e m e n t  i n
t h e i r  s y mp t o ms  by m o d i f i c a t i o n  t o  d e n t u r e  d e s i g n .  S i x  o f  
t h e  20 p a t i e n t s  (30%) who we r e  i m p r o v e d  by  new d e n t u r e  
c o n s t r u c t i o n ,  we r e  c u r e d  by  d e n t u r e s  a l o n e  ( p a t i e n t s  
r e f e r e n c e  n u mb e r s ,  035,  036,  063,  073,  106,  13 0 ) .
1 1 . 7 . 2  D e n t u r e  w e a r i n g  p a r t i a l l y  d e n t a t e  p a t i e n t s
As f o r  e d e n t u l o u s  p a t i e n t s  new d e n t u r e s  we r e
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g e n e r a l l y  c o n s t r u c t e d  o n l y  when i n d i c a t e d ,  and  t r e a t m e n t  
was a i me d  a t  a v o i d a n c e  o f  t o n g u e  r e s t r i c t i o n  and  
o v e r l o a d i n g  o f  s o f t  t i s s u e s .
Of t h e  34 p a t i e n t s  i n  t h i s  g r o u p  who wor e  o r  
r e q u i r e d  d e n t u r e s  16 p a t i e n t s  (47%) ha d  new d e n t u r e s  
c o n s t r u c t e d  ( A p p e n d i x  1) .  Of t h e s e  16 p a t i e n t s  10 r e p o r t e d  
s u s t a i n e d  i m p r o v e m e n t  i n  BMS s y mp t o ms  ( 62%) .  T h e r e f o r e  
29% o f  p a t i e n t s  w i t h  some n a t u r a l  t e e t h  who wore  o r  
r e q u i r e d  d e n t u r e s  we r e  i m p r o v e d  by  t h e  p r o v i s i o n  o f  new 
d e n t u r e s .  F o u r  o f  t h e  10 p a t i e n t s  i m p r o v e d  by  new d e n t u r e  
c o n s t r u c t i o n  wer e  i m p r o v e d  by  new d e n t u r e s  a l o n e ,  3 b e i n g  
c u r e d .  ( P a t i e n t s  r e f e r e n c e  n u mb e r s ,  110,  115,  1 1 8 ) .
11.8 PARAFUNCTIONAL ACTIVITY
When p a r a f u n c t i o n a l  a c t i v i t y  was n o t e d ,  t r e a t m e n t  
was a i m e d  a t  s t o p p i n g  o r  r e d u c i n g  t h i s  a c t i v i t y  by  t h e  
f o l l o w i n g  me t h o d s .  R e i n f o r c e m e n t  o f  t h e  n e e d  t o
c o n s c i o u s l y  a v o i d  t h e  h a b i t ,  m o d i f i c a t i o n  o f  d e n t u r e s  
p a r t i c u l a r l y  r e d u c t i o n  o f  e x c e s s i v e  o c c l u s a l  f a c e  h e i g h t ,  
b e t t e r  l o a d  d i s t r i b u t i o n  by  m a x i m i s i n g  b a s e  e x t e n s i o n  a n d  
m a x i m i s i n g  t o n g u e  s p a c e ,  m u s c l e  r e l a x a t i o n  by  p r o v i d i n g  
d o t h i e p i n  ( P r o t h i a d e n ,  B o o t s  Dr ug  Company Lt d)  50 mg - 1 50 
mg n o c t e  o r  by h y p n o t h e r a p y .
Of t h e  31 p a t i e n t s  w i t h  p a r a f u n c t i o n a l  a c t i v i t y  4 
p a t i e n t s  h a d  i m p r o v e m e n t  i n  s y mp t o ms  and  a f u r t h e r  16
p a t i e n t s  we r e  c u r e d  by  t h e  ma n a g e me n t  r e g i m e  t o  be
d e s c r i b e d  i n  C h a p t e r  12.  Howe ve r  r e d u c t i o n  i n
p a r a f u n c t i o n a l  a c t i v i t y  a l o n e  by  t h e  m e t h o d s  l i s t e d  i n
t h i s  s e c t i o n  r e s u l t e d  i n  a c u r e  f o r  10 p a t i e n t s  -  32% o f
t h e  31 p a t i e n t s  w i t h  p a r a f u n c t i o n a l  a c t i v i t y .
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1 1 . 9  PSYCHOLOGICAL DISTURBANCES
1 1 . 9 . 1  C a n c e r  p h o b i a
For  t h e  t w e n t y  p e r c e n t  o r  s o  o f  p a t i e n t s  who wer e  
c a n c e r p h o b i c  t h e  p r e s e n c e  o f  u n r e m i t t i n g  s ympt oms  
f r e q u e n t l y  l e a d  t he m t o  t h i n k  t h a t  t h e y  a l r e a d y  had  c a n c e r  
o r  t h a t  t h e y  wer e  a b o u t  t o  d e v e l o p  i t .  R e p e a t e d
r e a s s u r a n c e  and  d i r e c t  q u e s t i o n i n g  o f  t h e i r  f e a r s  a p p e a r e d  
i m p o r t a n t  i n  h e l p i n g  p a t i e n t s  o v e r c o m e  t h i s  c o n c e r n .  
D o t h i e p i n  ( 5 0 - 1 5 0  mg n o c t e )  was u s e f u l  i n  a l l e v i a t i n g  
f e a r s  f o r  some p a t i e n t s .
T a b l e  1 1 . 1 2  shows  t r e a t m e n t  r e s p o n s e  f o r  t h o s e  
p a t i e n t s  who wer e  c a n c e r p h o b i c .  T we n t y  one  p a t i e n t s  (64%) 
we r e  c u r e d  and  a f u r t h e r  2 (10%) wer e  i m p r o v e d  by t h e  
t r e a t m e n t  r e g i m e  d e s c r i b e d  i n  t h e  n e x t  C h a p t e r .  Of t h e  21 
p a t i e n t s  18 r e s p o n d e d  f a v o u r a b l y  t o  r e a s s u r a n c e  and  o r  
D o t h i e p i n  t h e r a p y .  Of t h e s e  18.  8 (44%) r e s p o n d e d  w i t h  t h e
i n v o l v e m e n t  o f  no o t h e r  t r e a t m e n t  r e g i m e .  D o t h i e p i n  
h e l p e d  12 (52%) o f  t h e  23 p a t i e n t s  who we r e  e i t h e r  c u r e d  
o r  i m p r o v e d .
11.  9. 2 P s y c h o l o g i c a l  p r o f i l e  
T w e n t y - e i g h t  p a t i e n t s  (60%) o f  t h o s e  s a m p l e d  w i t h  
t h e  C a t t e l l '  s 16 PF Form C Q u e s t i o n n a i r e  we r e  c u r e d .  
T a b l e  1 1 : 1 3  s hows  t h e i r  p s y c h o l o g i c a l  s t a t u s ,  i n i t i a l  
s e v e r i t y  s c o r e ,  p o s t - t r e a t m e n t  s c o r e ,  a nd  t h e  r e l e v a n t  
t r e a t m e n t  m e t h o d s  r e s p o n s i b l e  f o r  t h e  c u r e .  P s y c h o l o g i c a l  
s t a t u s  was d e t e r m i n e d  by  t h e  a b s e n c e  o f  i n s t a b i l i t y ,  
a n x i e t y  a nd  d e p r e s s i o n  ( n o r m a l ) ,  t h e  p r e s e n c e  o f  one  o r  
t wo  o f  t h e s e  d y s f u n c t i o n s  ( a b n o r m a l ) ,  a nd  t h e  p r e s e n c e  o f  
a l l  t h r e e  a s  ( s e v e r e l y  a b n o r m a l ) ,  ( s e e  T a b l e  9 : 1 ) .  On t h e
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b a s  i s o f  t h i s  cl l vi  s i on befc wee n ds yc ho 1 o g i  c a l 1 y nor mal  and  
p s y c h o l o g i c a l l y  d i s a b l e d  t h e  c u r e  r a t e  f o r  b o t h  g r o u p s  was  
6Q% and 5 4 % r e s p e c t i v e l y .  W h i l s t  n o t  s t a t i s t i c a l l y
s i g n i f i c a n t ,  t h e r e  was a c l e a r  d i f f e r e n c e  b e t w e e n  t h e s e  t wo 
g r o u p s  y e t  more  t h a n  h a l f  o f  t h e  p s y c h o l o g i c a l l y  d i s a b l e d  
o b t a i n e d  r e l i e f  f r o m 3HS s ympt oms  w i t h  t r e a t m e n t  ( T a b l e  
11.  13 ) .  More d e t a i l e d  a n a l y s i s  s h o we d  t h a t  17 o f  t h e  28
p a t i e n t s  w i t h  a b n o r m a l  p r o f i l e s  we r e  s e v e r e l y  a b n o r m a l .  
T a b l e  1 1 : 1 4  s hows  t h e  o u t c o me  o f  t r e a t m e n t .  I t  was
a p p a r e n t .  t h e r e f o r e .  t h a t  t h o s e  p a t i e n t s  w i t h  a s e v e r e  
p s y c h o l o g i c a l  d y s f u n c t i o n  we r e  more  r e s i s t a n t  t o  
s u c c e s s f u l  t r e a t m e n t .  T a b l e  1 1 : 1 5  s hows  t h e  d e g r e e  o f  
s u c c e s s  i n  t r e a t i n g  p a t i e n t s  w i t h  BMS who d e m o n s t r a t e d  
i n s t a b i l i t y ,  a n x i e t y  and d e p r e s s i o n .  A n x i e t y  b e i n g  t h e
mo s t  r e c a l c i t r a n t  p s y c h o l o g i c a l  o b s t a c l e  t o  c u r e .
The mean p r o f i l e s  o f  t h e  c u r e d  p a t i e n t s  ( n  = 28)
a n d  n o t  c u r e d  ( n  = 19) wer e  c o m p a r e d .  The mean s c o r e s  
d i f f e r e d  s i g n i f i c a n t l y  on f o u r  f a c t o r s  u s i n g  a o n e - t a i l e d  
t - t e s t .  The n o t  c u r e d  D a t i e n t s  we r e  more  u n s t a b l e  (C - ) .  
mor e  i n t e l l i g e n t  ( B + ) . more  a p p r e h e n s i v e  ( 0+)  and  more  
t e n s e  ( 0 4 + ) .  t h e  l e v e l s  o f  s i g n i f i c a n c e  b e i n g  P < 0 . 0 2 5 .  P
< 0 . 0 5 .  P < 0 . 0 5  and P < 0 . 1 0 .  r e s p e c t i v e l y .
A c o m p a r i s o n  o f  t h e  mean s c o r e  f o r  p a t i e n t s  w i t h  
p s y c h o l o g i c a l  d y s f u n c t i o n s  ( n  = 28) f o r  t h o s e  who we r e  
c u r e d  ( n  = 15) and  f o r  t h o s e  who we r e  n o t  ( n  = 13)
p r o d u c e d  s t a t i s t i c a l l y  s i g n i f i c a n t  v a l u e s  on t h r e e  k e y
f a c t o r s  u s i n g  o n e - t a i l e d  t - t e s t s  f o r  s m a l l  s a m p l e s .  Th o s e  
c u r e d  we r e  more  u n s t a b l e  ( C-)  ( P  < 0 . 0 1 ) ,  more  i n s e c u r e  
( 0 + ) ( P  < 0 . 0 2 5 )  and  more  t e n s e  ( 0 4  + ) ( P  < 0 . 0 5 ) .
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W he n T y p e l .  T yp e 2 and  T ype  3 BMS p a t i e n t s  wer e
c o m p a r e d  t h e  c u r e  r a t e s  we r e  69%.  6 2%. and  56%
r e p e c t i v e l y .  T a b l e  1 1 : 1 6  i l l u s t r a t e s  t h e  c u r e  r a t e
f r e q u e n c y  i n  Type 1 and  Type  2 BMS p a t i e n t s  i n  r e l a t i o n  t o  
s p e c i f i c  p s y c h o l o g i c a l  a b n o r m a l i t y .  I t  c a n  be s e e n  t h a t  
t h e  p r e s e n c e  o f  i n s t a b i l i t y ,  a n x i e t y  a n d  d e p r e s s i o n  i n  
Type  I BMS r e d u c e d  c u r e  r a t e  by  a s m a l l  a mo u n t  w h e r e a s  i n  
Type  2 t h e i r  p r e s e n c e  p a r t i c u l a r l y  when a n x i e t y  was 
p r e s e n t  g r e a t l y  r e d u c e d  t h e  l i k e l i h o o d  o f  a s u c c e s s f u l  
o u t c o me .
Of t h e  47 p a t i e n t s  a s s e s s e d  23 (49%) e m e r g e d  a s
i n t r o v e r t s .  11 (23%) a s  e x t r o v e r t s  a n d  13 (28%) a s
a m b i v e r t s .  and  t h e  c u r e  r a t e s  we r e  65%. 73% and  38%
r e s p e c t i v e l y .  A l t h o u g h  no c l e a r  p a t t e r n  e m e r g e d  i n  t h i s
s a m p l e ,  s e v e r e l y  a b n o r m a l  i n t r o v e r t s  a nd  a m b i v e r t s  we r e
mor e  d i f f i c u l t  t o  c u r e  t h a n  a b n o r m a l  e x t r o v e r t s .
1 1 . 1 0  T R E A T M E N T  W I T H  D O T H I E P E N
D o t h i e p e n  i s  a t r i c y c l i c  a n t i d e p r e s s a n t  w i t h
a n x i o l y t i c  e f f e c t s .  The m e c h a n i s m  o f  a c t i o n  o f  t r i e y c l i e  
a n t i d e p r e s s a n t s  means  t h a t  a t h e r a p e u t i c  e f f e c t  d o e s  n o t  
o c c u r  u n t i l  t r e a t m e n t  h a s  b e e n  c o n t i n u e d  f o r  1 0 - 1 4  d a y s . I n  
p s y c h o l o g i c a l  d i s o r d e r s  g e n e r a l l y  i t  i s  l i k e l y  t h a t  an  
a n t i d e p r e s s a n t  woul d  be r e q u i r e d  f o r  3 mo n t h s  t o  1 y e a r
b e f o r e  r e m i s s i o n  o f  t h e  d e p r e s s i v e  i l l n e s s  i s  l i k e l y  t o  
o c c u r  ( S t o r e y ,  1 98 6 ) .
D o t h i e p e n  h a s  a l s o  b e e n  s hown t o  h a v e  p r o p e r t i e s  
i n d e p e n d a n t  o f  i t s  a n t i  d e p r e s s a n t  e f f e c t  n a m e l y  a n
a n a l g e s i c  e f f e c t  ( F e i n m a n n  H a r r i s  a n d  Ca wl e y ,  1984;  
F e i n m a n n  and  H a r r i s ,  1984)  a nd  p o s s i b l e  m u s c l e  r e l a x a n t
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p r o p e r t i e s .
I n  t h i s  s t u d y  D o t h i e p i n  was p r e s c r i b e d  a s
P r o t h i a d e n  50 mg - 150 mg n o c t e  f o r  p a t i e n t s  i n  whom t h e r e  
was ma r k e d  c a n c e r p h o b i a .  a d v e r s e  s o c i a l  c i r c u m s t a n c e s  o r  
w h e r e  p a r a f u n c t i o n a l  a c t i v i t y  was p r e s e n t  a nd  o t h e r  
t h e r a p e u t i c  m e a s u r e s  had  f a i l e d  t o  a l t e r  s ympt oms  o r  h a d  
o n l y  p a r t i a l l y  i m p r o v e d  s ympt oms .
P r o t h i a d e n  c o u l d  o f t e n  be w i t h d r a w n  a f t e r  p a t i e n t s  
ha d  a c c e p t e d  t h a t  3 MS d i d  n o t  r e p r e s e n t  c a n c e r  o r  i t s
d e v e l o p m e n t ,  a d v e r s e  s o c i a l  c i r c u m s t a n c e s  had b e e n  r e mo v e d  
o r  t i m e  had  p a s s e d  s i n c e  an  a d v e r s e  l i f e  e v e n t ,  o r  
p a r a f u n c t i o n a l  a c t i v i t y  had  b e e n  r e d u c e d  p o s s i b l y  
f o l l o w i n g  c o n s t r u c t i o n  o f  r e p l a c e m e n t  d e n t u r e s  i f
a p p r o p r i  a t e .
T w e n t y  t h r e e  p a t i e n t s  n o t e d  an  i m p r o v e m e n t  w i t h  
P r o t h i a d e n  t h e r a p y  ( T a b l e  1 1 . 1 7 ) .  Of t h e  28 p a t i e n t s  i n  
t h e  s t u d y  g r o u p  t h a t  wer e  c a n c e r p h o b i c  11 had  P r o t h i a d e n  
p r e s c r i b e d .  3 were  c u r e d  by P r o t h i a d e n  t h e r a p y  a l o n e .  5 
we r e  c u r e d  w i t h  P r o t h i a d e n  and o t h e r  t r e a t m e n t  r e g i m e s .  2 
we r e  i m p r o v e d  w i t h  P r o t h i a d e n  t h e r a p y  and  o n l y  1 f a i l e d  t o  
r e s p o n d .  Of t h e  31 p a t i e n t s  w i t h  p a r a f u n c t i o n a l  a c t i v i t y  
10 p a t i e n t s  had  P r o t h i a d e n  t h e r a p y :  1 was c u r e d  by
P r o t h i a d e n  a l o n e ,  3 wer e  p a r t l y  c u r e d  w i t h  P r o t h i a d e n ,  3 
we r e  p a r t l y  i m p r o v e d  and  3 d i d  n o t  r e s p o n d  t o  P r o t h i a d e n  
t r e a t m e n t .
Of t h e  37 p a t i e n t s  who wer e  t h o u g h t  t o  h a v e  
s i g n i f i c a n t  a d v e r s e  s o c i a l  o r  d o m e s t i c  c i r c u m s t a n c e s  9 
p a t i e n t s  we r e  p r e s c r i b e d  P r o t h i a d e n :  3 we r e  c u r e d  by t h i s
t r e a t m e n t  a l o n e ,  3 wer e  c u r e d  w i t h  P r o t h i a d e n  and  o t h e r
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t r e a t m e n t .  2 wer e  i m p r o v e d  by P r o t h i a d e n  a nd  f o r  1 t h e r e  
was no c h a n g e .
O v e r a l l ,  35 p a t i e n t s  we r e  p r e s c r i b e d  P r o t h i a d e n :  6
p a t i e n t s  (17%) wer e  c u r e d  w i t h  t h i s  m e d i c a t i o n  a l o n e .  10 
p a t i e n t s  (29%) wer e  c u r e d  w i t h  P r o t h i a d e n  and  o t h e r  
t r e a t m e n t  me t h o d s ,  7 (20%) we r e  a l s o  i m p r o v e d  by
P r o t h i a d e n  a nd  f o r  12 (34%) t h i s  m e d i c a t i o n  had  no
e f f e c t s .  T we n t y  t h r e e  p a t i e n t s  (15%) i n  t h i s  s t u d y  
d e r i v e d  b e n e f i t  f r o m  P r o t h i a d e n  a l t h o u g h  a s  a l r e a d y  s t a t e d  
t h i s  t r e a t m e n t  was r e s e r v e d  f o r  c e r t a i n  c a t e g o r i e s  o f  
p a t  i e n t .
1 1 . 1 1  P R O V E N  A L L E R G I E S
A l t h o u g h  t h e  s i g n i f i c a n c e  o f  p a t c h  t e s t i n g  f o r  
p a t i e n t  029 was u n c e r t a i n ,  m a i n t a i n e n c e  o f  a b e n z o i c  a c i d  
f r e e  d i e t  r e s u l t e d  i n  t h e  p a t i e n t  b e i n g  l a r g e l y  s y mp t o m-  
f r e e  ( c u r e d ) .  P a t i e n t  037 was r e p o r t e d  by Lamey,  Lamb a nd  
F o r s y t h  ( 1 9 8 7 )  and  was s y m p t o m - f r e e  a f t e r  a d h e r a n c e  t o  a 
d i e t  a v o i d i n g  s o r b i c  a c i d  and  p r o p y l e n e  g l y c o l .  P a t i e n t  
101 r e p o r t e d  some i m p r o v e m e n t  f o l l o w i n g  v i t a m i n  31 and  36 
r e p l a c e m e n t  t h e r a p y  b u t  was n o t  r e n d e r e d  a s y m p t o m a t i c  
u n t i l  a v o i d a n c e  o f  c i n n a m o n  i n  t h e  d i e t .
An a l l e r g y  t o  n i c k e l  was d e t e c t e d  i n  p a t i e n t  004 
who s u b s e q u e n t l y  had  p a r t i a l  u p p e r  and  p a r t i a l  l o w e r  
d e n t u r e s  p r o v i d e d  w i t h  b a s e s  c o n s t r u c t e d  i n  a n i c k e l  f r e e  
c o b a l t  c h r o mi u m a l l o y  b u t  t h e r e  was no i m p r o v e m e n t  i n  
s y mp t o ms .  P a t i e n t  009 ha d  r e p l a c e m e n t  d e n t u r e s
c o n s t r u c t e d  u s i n g  n y l o n  b a s e s  and  p o r c e l a i n  t e e t h  b u t  no 
i m p r o v e m e n t  i n  s ympt oms  was n o t e d .  P a t i e n t  044 ha d  h e r  
p a r t i a l  d e n t u r e  r e p l a c e d  by  p r e c i o u s  m e t a l  and  p o r c e l a i n
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f i x e d  b r 1 d g e w o r k  and was r e n d e r e d  s y m p t o m - f r e e .  P a t i e n t  
127 had  r e p l a c e m e n t  d e n t u r e s  c o n s t r u c t e d  i n  p o l y c a r b o n a t e  
w i t h  p o r c e l a i n  t e e t h  c o r r e c t i n g  d e n t u r e  d e s i g n  f a u l t s  
t h e r e  was no i m p r o v e m e n t  i n  s ympt oms .
11.12 CONCLUSIONS
P s y c h o l o g i c a l  a s p e c t s  o f  BMS h a v e  t e n d e d  t o  
d o m i n a t e  t h e  l i t e r a t u r e .  T h i s  s t u d y  h a s  n o t  r e v e a l e d  
w h e t h e r  p s y c h o l o g i c a l  d y s f u n c t i o n  o c c u r s  a s  a r e s u l t  o f  
BMS o r  3MS as  a r e s u l t  o f  p s y c h o l o g i c a l  d y s f u n c t i o n .  Of
t h e  47 p a t i e n t s  t e s t e d  by  t h e  C a t t e l l ' s  16 PF f o r m  C 60%
ha d  p s y c h o l o g i c a l  a b n o r m a l i t i e s ,  and  54% o f  t h e s e  p a t i e n t s  
c o u l d  be t r e a t e d  s u c c e s s f u l l y .
I n  p r a c t i c e  t h r e e  ma i n  p s y c h o l o g i c a l  f a c t o r s  
e m e r g e d  a s  b e i n g  i m p o r t a n t  i n  BMS. T h e s e  wer e  a n x i e t y ,  
d e p r e s s i o n  and  c a n c e r p h o b i a .  I f  a n x i e t y  i s  p r e s e n t  i t  i s  
l i k e l y  t h a t  t r e a t m e n t  f o r  BMS w i l l  be l e s s  s u c c e s s f u l
p a r t i c u l a r l y  i f  t h e  s ympt om p a t t e r n  i s  t h a t  o f  Type 2.
Some p a t i e n t s  v o l u n t e e r e d  t h a t  t h e y  t h o u g h t
a n x i e t y  and  d e p r e s s i o n  we r e  f a c t o r s  i n  t h e i r  c o n d i t i o n .  
T h e r e  we r e  v a r i o u s  r e a s o n s  r e p o r t e d  s u c h  a s  c o n c e r n  o v e r  
m o r t g a g e  r e p a y m e n t s  and  d i f f i c u l t  home c i r c u m s t a n c e s .  
Some 28 p a t i e n t s  had d i s a b l e d  o r  h a n d i c a p p e d  r e l a t i o n s ,  
c a u s i n g  s o c i a l  i s o l a t i o n  a n d  c a u s i n g  a n x i e t y  and  t e n s i o n  
w i t h i n  t h e  home.  T h r e e  p a t i e n t s  ha d  e x t r e m e l y  a d v e r s e  
s o c i a l  c i r c u m s t a n c e s  a nd  t wo o f  t h e s e  l o s t  t h e i r  BMS 
s y mp t o ms  o n c e  t h e y  we r e  r e h o u s e d .  I n  some c a s e s
d e p r e s s i o n  a p p e a r e d  r e a c t i v e ,  o f t e n  o wi n g  t o  a r e c e n t  
f a m i l y  b e r e a v e m e n t .  I n  o t h e r s  t h e r e  was no a p p a r e n t  
r e a s o n ,  t h e  d e p r e s s i o n  c o u l d  t h e r e f o r e  be d e s c r i b e d  a s
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e n d o g e n o u s .  I n  C h a p t e r  3. 8 i t  was s hown t h a t  a t
p r e s e n t a t i o n  43 p a t i e n t s  (29%) o f  t h e  146 p a t i e n t s  a s k e d  
s a i d  t h e y  ha d  b e e n  o r  we r e  b e i n g  t r e a t e d  f o r  d e p r e s s i o n  
a l t h o u g h  o n l y  5 o f  t h e s e  p a t i e n t s  we r e  on a n t i d e p r e s s a n t  
m e d i c a t i o n  a nd  o n l y  9 i n  a l l  we r e  on t h e s e  t y p e s  o f  d r u g s .  
S l e e p  d i s t u r b a n c e  h a s  b e e n  s hown t o  be i n d i c a t i v e  o f
d e p r e s s i o n  ( W a l t o n ,  i n  Ma c l e o d ,  E d wa r d s  and  B o u c h i e r  
1 9 8 7 ) .  S e v e n t y  f i v e  o f  t h e  126 (60%) p a t i e n t s  q u e s t i o n e d  
a b o u t  t h e i r  s l e e p  p a t t e r n  a d m i t t e d  t o  d i f f i c u l t y  g e t t i n g  
t o  s l e e p  o r  e a r l y  m o r n i n g  w a k e n i n g ,  i r r e s p e c t i v e  o f
w h e t h e r  t h e y  t h o u g h t  t h a t  t h i s  r e p r e s e n t e d  a n o r m a l  o r  
a b n o r m a l  s l e e p  p a t t e r n  f o r  t hem.  The C a t t e l l ’ s 16 PF For m 
C q u e s t i o n n a i r e  r e v e a l e d  a 51% i n c i d e n c e  o f  d e p r e s s i o n  i n  
t h o s e  s a m p l e d .
An i n t e r e s t i n g  f e a t u r e  was d e m o n s t r a t e d  when t h e  
o u t c o m e  o f  t r e a t m e n t  f o r  s m o k e r s  and  non s m o k e r s  was 
c o m p a r e d .  Of t h e  37 s m o k e r s  f o r  whom o u t c o me  o f  t r e a t m e n t  
was known 19 (51%) we r e  c u r e d  1(3%) was i m p r o v e d ,  14 (38%) 
r e p o r t e d  no c h a n g e  and  3 p a t i e n t s  s a i d  t h e y  wer e  wo r s e .  
F o r  t h e  105 non s m o k e r s  t h e  f i g u r e s  wer e  66 ( 63%) ,  15
( 1 4 %) .  23 (21%) and  1 (1%) r e s p e c t i v e l y .  T h i s  d a t a  s h o ws
t h a t  s t a t i s t i c a l l y  s i g n i f i c a n t l y  f e w e r  s m o k e r s  we r e  c u r e d  
o r  i m p r o v e d  c o m p a r e d  t o  non  s m o k e r s  ( p < 0. 05,  c h i -
s q u a r e d  t e s t ) .
C o m p a r i s o n  o f  t h e  r e l a t i v e  i m p o r t a n c e  o f  e a c h  o f
t h e  a e t i o l o g i c a l  f a c t o r s  d i s c u s s e d  i n  t h i s  c h a p t e r  i s
d i f f i c u l t  s i n c e  t h e  s t r u c t u r e d  t r e a t m e n t  r e g i m e  l e a d s  t o
s u c c e s s f u l  o u t c o me  a t  v a r i o u s  s t a g e s  b u t  i n  t e r m s  o f
n u mb e r s  i n v o l v e d  r e p l a c e m e n t  d e n t u r e s ,  ma n a g e me n t  o f
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p a r a f u n c t i o n a l  a c t i v i t y .  v i t a m i n  B1 and  v i t a m i n  36
r e p l a c e m e n t  t h e r a p y  and  t h e  u s e  o f  t h e  t r i c y c l i c
a n t i  d e p r e s s a n t .  D o t h i e p e n  ( P r o t h i a d e n )  we r e  s hown t o  be 
t h e  mos t  u s e f u l  a s p e c t s  o f  t h e  ma n a g e me n t  r e g i m e .
T h i s  s t u d y  h a s  s hown t h a t  i t  i s  p o s s i b l e  t o  c u r e  
60% o f  p a t i e n t s  w i t h  BMS a n d  i m p r o v e  s ympt oms  f o r  a 
f u r t h e r  11% h o w e v e r  o n l y  47% o f  p a t i e n t s  who we r e  c u r e d  
w e r e  c u r e d  a s  a r e s u l t  o f  t r e a t m e n t  o f  one  f a c t o r  a l o n e .  
T h i s  c l e a r l y  shows  t h e  n e e d  t o  c o n s i d e r  a l l  p o s s i b l e  
a e t i o l o g i c a l  f a c t o r s  a s  w e l l  a s  t h e  p s y c h o l o g i c a l








NUMBER SCORE SCORE OUTCOME
001 7 7 NO CHANGE
002 8 0 CURED
003 9 0 CURED
004 8 8 NO CHANGE
005 10 5 IMPROVED
006 10 10 NO CHANGE
007 10 4 IMPROVED
008 10 1 0 NO CHANGE
009 10 10 NO CHANGE
010 10 3 CURED
011 8 0 CURED
01 2 9 5 IMPROVED
01 3 6 1 CURED
01 4 7 0 CURED
01 5 8 4 IMPROVED
01 6 10 2 CURED
017 10 5 IMPROVED
01 8 5 0 CURED
019 8 1 CURED
020 10 0 CURED
021 8 0 CURED
022 8 0 CURED
023 10 0 CURED
024 9 9 NO CHANGE
025 10 10 NO CHANGE
026 7 3 CURED
027 10 0 CURED
028 9 9 NO CHANGE
029 10 1 CURED
030 5 5 NO CHANGE
031 8 0 CURED
032 8 2 CURED
033 9 0 CURED
034 7 0 CURED
035 9 0 CURED
036 9 3 CURED
037 7 0 CURED
038 10 10 NO CHANGE
039 5 5 NO CHANGE







043 8 8 NO CHANGE
044 10 0 CURED
045 7 0 CURED
046 8 2 CURED
047 8 8 NO CHANGE
048 7 7 NO CHANGE
049 8 0 CURED
050 5 0 CURED
Table 11:1 Severity score before and after treatment and
treatment outcome.
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PATIENT PRE-TREATMENT POST-TREATMENT 
REFERENCE SEVERITY SEVERITY TREATMENT
NUMBER SCORE SCORE OUTCOME
051 NOT KNOHN
052 8 0 CURED
053 5 8 HORSE
054 9 4 IMPROVED
055 5 0 CURED
056 5 0 CURED
057 7 0 CURED
058 8 8 NO CHANGE
059 9 10 HORSE
060 4 4 NO CHANGE
061 9 0 CURED
062 10 0 CURED
063 10 0 CURED
064 10 10 NO CHANGE
065 9 10 HORSE
066 5 5 NO CHANGE
067 4 4 NO CHANGE
068 NOT KNOHN
069 9 2 CURED
070 NOT KNOHN
071 10 0 CURED
072 10 3 CURED
073 9 0 CURED
074 10 3 CURED
075 7 7 NO CHANGE
076 6 0 CURED
077 10 2 CURED
078 5 5 NO CHANGE
079 10 2 CURED
080 7 0 CURED
081 6 0 CURED
082 10 0 CURED
083 10 10 NO CHANGE
084 8 0 CURED
085 7 2 CURED
086 5 4 IMPROVED
087 8 0 CURED
088 8 8 NO CHANGE
089 7 1 CURED
090 10 2 CURED
091 8 2 CURED
092 9 0 CURED
093 10 10 NO CHANGE
094 6 10 HORSE
095 8 8 NO CHANGE
096 5 0 CURED
097 NOT KNOHN
098 7 7 NO CHANGE
099 10 5 IMPROVED
100 7 7 NO CHANGE




REFERENCE SEVERITY SEVERITY TREATMENT
NUMBER SCORE SCORE OUTCOME
1 01 5 0 CURED
1 02 7 7 NO CHANGE
1 03 10 0 CURED
104 1 0 10 NO CHANGE
1 05 7 0 CURED
1 06 5 0 CURED
107 4 0 CURED
108 10 3 CURED
109 10 1 CURED
110 5 0 CURED
111 10 6 IMPROVED
11 2 7 0 CURED
11 3 4 0 CURED
11 4 8 2 CURED
11 5 7 2 CURED
116 7 0 CURED
117 1 0 3 CURED
11 8 8 0 CURED
11 9 1 0 4 IMPROVED
1 20 3 3 NO CHANGE
121 8 5 IMPROVED
1 22 10 1 0 NO CHANGE
123 10 0 CURED
1 24 5 3 CURED
1 25 7 5 IMPROVED
126 10 10 NO CHANGE
1 27 10 10 NO CHANGE
1 28 10 0 CURED






1 32 5 5 NO CHANGE






1 36 5 4 IMPROVED
1 37 10 1 CURED
1 38 5 0 CURED
1 39 9 5 IMPROVED
1 40 8 2 CURED
1 41 8 8 NO CHANGE






1 45 10 3 CURED
1 46 10 1 CURED
1 47 •8 4 IMPROVED
1 48 10 2 CURED
149 10 1 CURED
1 50 8 5 IMPROVED
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CURED IMPROVED NO CHANGE HORSE
MALES 65% 1 2% 23% -
FEMALES 58% 11% 27% 3%
OVERALL 59% 11 % 27% 3%
Table 11.2 Resu lt  
minimum
of t r ea tm en t  
of 18 months
f o r  142 BMS p a t i e n t s  with 
fo l low-up  period.
AGE NUMBER CURED IMPROVED NO CHANGE HO
31 -40 8 63% 1 2% 25% -
41 -50 1 7 65% 1 2% 1 7% 6%
51 -60 35 63% 6% 28% 3%
61-70 56 52% 18% 27% 3%
>70 26 62% 8% 31 % -
Table 11:3 The r e l a t i o n s h i p  between age and outcome of t r ea tm en t
f o r 142 BMS p a t i e n t s .
NUMBER CURED IMPROVED NO CHANGE HORSE
PREMENOPAUSAL 8 75% 12. 5% 1 2. 5% -
MENOPAUSAL 19 53% 11% 31% 5%
POSTMENOPAUSAL 98 60% 1 0% 28% 3%
Table 11:4 The r e l a t i o n s h i p  between menopausal s t a t u s  and 
outcome of t r ea tm en t  f o r  125 female p a t i e n t s .
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CURED IMPROVED NO CHANGE HORSE
OVERALL 60% (85) 11% (16) 26% (37) 3% (4)
TONGUE 57% (63) 15% (16) 25% (28) 3% (3)
UPPER ALVEOLUS 
AND PALATE
55% (35) 9% (6) 30% (19) 6% (4)
LOHER ALVEOLUS 59% (31) 11% (6) 28% (15) 2% ( 1)
LIPS 61% ( 34) 13% (7) 21 % (12) 5% (3)
F igu res  in  b r a c k e t s  a re  t o t a l s .
Table 11:5 Outcome of t r ea tm e n t  and s i t e  a f f e c t e d .
TYPE TYPE TYPE OVERALL
1 2 3
n = 50 76 1 6 1 42
CURED 68% (34) 49% ( 37) 75% (12) 60% ( 85)
IMPROVED 8% (4) 16% (12) 6% (1) 11% (16)
NO CHANGE 22% (11) 31 % ( 24) 19% (3) 26% ( 37)
HORSE 2% (1) 4% (3) _ 3% (4)
F igu res  i n  b ra c k e t s  a re  t o t a l s .












003 02 9 0 CURED
008 01 1 0 10 NO CHANGE
011 06 8 0 CURED
01 4 05 7 0 CURED
017 07 10 5 IMPROVED
020 05 10 0 CURED
022 05 8 0 CURED
023 04 10 0 CURED
027 07 10 0 CURED
031 07 8 0 CURED
034 07 7 0 CURED
046 06 8 2 CURED
047 05 8 8 NO CHANGE
052 07 8 0 CURED
053 05 5 8 HORSE
055 05 5 0 CURED
063 05 10 0 CURED
064 05 10 10 NO CHANGE
065 0 9 10 HORSE
071 05 10 0 CURED
074 0 10 3 CURED
076 02 6 0 CURED
079 07 10 2 CURED
083 02 10 1 0 NO CHANGE
085 06 7 2 CURED
092 01 9 0 CURED
098 03 7 7 NO CHANGE
099 04 10 5 IMPROVED
1 01 0 5 0 CURED
1 04 07 10 10 NO CHANGE
11 8 05 8 0 CURED
1 23 06 10 0 CURED
124 03 5 3 CURED
1 26 02 10 1 0 NO CHANGE
132 05 5 5 NO CHANGE
1 38 04 5 0 CURED
1 39 07 9 5 IMPROVED
145 06 10 3 CURED
1 50 05 8 5 IMPROVED
Table 11:7 Outcome of t r ea tm e n t  f o r  those  p a t i e n t s  with adverse  










031 PART OF CURE
045 CURE
055 PART OF CURE
085 PART OF CURE
101 PART OF CURE
124 PART OF CURE
137 CURE
Table 11:8 E f f e c t  of vi tamin B complex therapy  on
p a t i e n t s  known to  be d e f i c i e n t  who r epo r te d  
improvement with t h i s  the rapy
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PATIENT^ EFFECT OFREFERENCE EMPIRICAL VITAMIN
NUMBER B1 & B6
01 0 CURE
01 2 IMPROVEMENT
016 PART OF CURE
042 CURE
062 PART OF CURE
074 PART OF CURE
076 PART OF CURE
087 PART OF CURE
096 PART OF CURE
1 03 PART OF CURE
105 PART OF CURE
123 PART OF CURE
130 PART OF CURE
1 40 PART OF CURE
142 PART OF CURE
1 45 PART OF CURE
1 48 PART OF CURE
Table 11:9 E f f e c t  of em pir ica l  v i t amin  B1 8> B6
therapy  on those  p a t i e n t s  who repo r ted  





























(<0. 5 ml/min from 
each pa ro t id  gland)
EFFECT OF SALIVARY 























Ef f ec t  of s a l i v a r y  s u b s t i t u t e s  on BMS symptoms 
on those  p a t i e n t s  who had reduced p a ro t i d  




NUMBER (<0. 5 ml/min from SYMPTOMS
each pa ro t id  gland)
064 N NO CHANGE
066 N NO CHANGE
068 -  NO CHANGE
069 N NO CHANGE
074 -  NO CHANGE
075 - NO CHANGE
079 N CURED
081 N NO CHANGE
087 Y IMPROVED
089 N NO CHANGE
090 N NO CHANGE
093 Y NO CHANGE
094 N NO CHANGE
096 N NO CHANGE
098 • N NO CHANGE
099 N NO CHANGE
102 Y NO CHANGE
104 N NO CHANGE
115 -  NO CHANGE
120 N NO CHANGE
Table 11:10 E f fec t  of s a l i v a r y  s u b s t i t u t e s  on BMS symptoms 
on those p a t i e n t s  who had reduced pa ro t id  
s a l i v a r y  gland a c t i v i t y  or  those  who f e l t  t h e i r  
mouths were dry.
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NUMBER (<0.5 ml/min from SYMPTOMS
each pa ro t id  gland)
122 N NO CHANGE
123 N IMPROVED
124 N NO CHANGE
128 Y NO CHANGE
129 N NO CHANGE
130 Y NO CHANGE
131 Y NO CHANGE
132 N NO CHANGE
139 N IMPROVED
140 N NO CHANGE
144 N NO CHANGE
145 N NO CHANGE
147 N NO CHANGE
Table 11:10 E f f e c t  of s a l i v a r y  s u b s t i t u t e s  on BMS symptoms 
on those p a t i e n t s  who had reduced p a ro t id  
s a l i v a r y  gland a c t i v i t y  or  those  who f e l t  t h e i r  
mouths were dry.
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PATIENT EFFECT OF SALIVARY









Table 11:11 E f f e c t  of s a l i v a r y  s u b s t i t u t e s  on BMS
symptoms of those  p a t i e n t s  who were not  
complaining of dry mouth but  whose s a l i v a r y  
gland fu n c t io n  was measured as being 
reduced.
20 4
PATIENT OUTCOME j r g 8 X I MEgIsnLT OTHER FACTORS
REFERENCE OF OF REASSURANCE AND INVOLVED IN CURE
NUMBER TREATMENT OR ANTIDEPRESSANTS OR IMPROVEMENT
01 0 CURED NO YES
011 CURED YES NO
01 3 CURED YES NO
01 4 CURED YES NO
01 7 IMPROVED YES YES
023 CURED YES YES
033 CURED YES YES
034 CURED YES YES
038 NO CHANGE




071 CURED YES NO
082 CURED NO YES
085 CURED YES YES
090 CURED YES YES
1 05 CURED YES YES
1 1 6 CURED YES NO
1 20 NO CHANGE
1 28 CURED YES NO
1 29 CURED YES NO
1 36 IMPROVED YES NO
1 38 CURED YES YES
1 40 CURED YES YES
1 42 CURED YES YES
1 45 CURED YES YES
1 49 CURED NO YES
Table 11:12 Outcome of t rea tm en t  of p a t i e n t s : who
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NORMAL 19 13 68
SLIGHTLY
ABNORMAL 11 9 82
SEVERELY
ABNORMAL 17 6 35
Table 11:14 Psychologica l  s t a t u s  
the  p ropor t ion  of 
s u c c e s s fu l ly .
of BMS p a t i e n t s  and 
p a t i e n t s  t r e a t e d






INSTABILITY 22 47 1 2 56
ANXIETY 21 45 8 38
DEPRESSION 24 51 1 2 50
Table 11:15 Propor t ion  of BMS p a t i e n t s  with s p e c i f i c  
psychologica l  a b n o rm a l i t i e s  and the  number 











( n = 5)
44
( n = 16)
100
( n  = 1)
ANXIETY 66
( n  = 6)
27
( n  = 1 5)
-
DEPRESSION 60
( n = 5)
44
( n = 1 8)
-
NORMAL 70
( n = 1 0)
75
( n = 4)
60
( n = 5)
Table 11.16 Cure r a t e  frequency in  Types 1. 2 and 3 BMS
p a t i e n t s  and r e l a t i o n s h i p  to  s p e c i f i c  
psychologica l  abnormali ty  compared to  cure 



































































































































































































































Table 11:17 Effect of prothiaden treatment on patients BMS symptoms.
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CHAPTER 1 2
MANAGEMENT OF PATIENTS WITH BURNING MOUTH SYNDROME 
DISCUSSION AND RECOMMENDATIONS
The t r e a t m e n t  p r o t o c o l  d e v i s e d  i n  t h i s  s t u d y  h a s  
d e v e l o p e d  a s  a r e s u l t  o f  c a r e f u l  c o n s i d e r a t i o n  and  
a p p l i c a t i o n  o f  k n o w l e d g e  o f  t h e  l i t e r a t u r e .  The s t e p w i s e  
q u a n t i f i c a t i o n  o f  r e d u c t i o n  o f  BMS s c o r e  a r g u e s  i n  f a v o u r  
o f  a s t r u c t u r e d  ma n a g e me n t  r e g i m e .  I n  t h e  p r e v i o u s  c h a p t e r  
i t  was s hown t h a t  when t r e a t m e n t  o f  t h e  known a e t i o l o g i c a l  
f a c t o r s  i n  BMS i s  i n s t i t u t e d  some 60% o f  p a t i e n t s  wo u l d  
c o n s i d e r  t h e m s e l v e s  c u r e d  w i t h  a f u r t h e r  11% o f  p a t i e n t s  
r e p o r t i n g  some s u s t a i n e d  i m p r o v e m e n t .
D e s p i t e  t h e  f e w s t a t i s t i c a l l y  s i g n i f i c a n t  f i n d i n g s  
i n  t h i s  s t u d y ,  t h e  r e s u l t s  h a v e  i n d i c a t e d  t r e n d s  w h i c h  
h a v e  a l l o w e d  t h e  t r e a t m e n t  r e g i m e  d e s c r i b e d  l a t e r  i n  t h i s  
c h a p t e r  t o  d e v e l o p .  B e c a u s e  o f  t h e  m u l t i  f a c t o r i a l  n a t u r e  
o f  t h e  c o n d i t i o n  a nd  d e s p i t e  t h e  f a c t  150 p a t i e n t s  we r e  
i n v e s t i g a t e d ,  n u mb e r s  o f  p a t i e n t s  i n  v a r i o u s  c a t e g o r i e s  
i n e v i t a b l y  wer e  s m a l l .  T h i s  p r e s e n t  s t u d y  was t h e  f i r s t  
t o  i n v e s t i g a t e  BMS p r o s p e c t i v e l y  a nd  i s  t h e  l a r g e s t  t o  
d a t e  wh e r e  a b r o a d  v i e w  o f  t h e  c o n d i t i o n  h a s  b e e n  
i n v e s t i g a t e d .  P r e v i o u s l y  o n l y  Mai n and  B a s k e r  ( 1 9 8 3 )  
i n v e s t i g a t i n g  o n l y  37 p a t i e n t s  ha d  a t t e m p t e d  t o  l o o k  a t  a 
r a n g e  o f  a e t i o l o g i c a l  f a c t o r s .  C o m p r e h e n s i v e  p r o s p e c t i v e  
d a t a  h a s  b e e n  c o l l e c t e d  on a f u r t h e r  250 p a t i e n t s  i n  
Gl a s g o w,  h o w e v e r  i t  i s  l i k e l y  t h a t  a m u l t i c e n t r e  s t u d y  
u s i n g  a s t a n d a r d  p r o t o c o l  s u c h  a s  h a s  b e e n  p r o p o s e d  i n  
t h i s  s t u d y  w i l l  be r e q u i r e d  t o  g e n e r a t e  s u f f i c i e n t  n u mb e r s
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s o  t h a t  s o p h i s t i c a t e d  m u l t i f a c t o r i a l  a n a l y s i s  c a n  be 
u n d e r t a k e n .
I t  i s  e s s e n t i a l  t h a t  t h e  i n i t i a l  c o n s u l t a t i o n  i s  
u n h u r r i e d  s o  t h a t  i n  a d d i t i o n  t o  d e t e r m i n i n g  f u l l  d e t a i l s  
o f  t h e  p a t i e n t ' s  c o m p l a i n t  o f  b u r n i n g .  t a c t f u l  b u t  d i r e c t  
e n q u i r y  c a n  be made i n t o  home a n d  s o c i a l  c i r c u m s t a n c e s  a n d  
c a n c e r p h o b i a .  I n  t h i s  way p r o b l e m s  w i t h  s t r e s s ,  a n x i e t y  o r  
d e p r e s s i o n  c a n  be i d e n t i f i e d .  O n l y  i n  t h e  m i n o r i t y  o f  
p a t i e n t s  (21% o f  t h o s e  q u e s t i o n e d )  d o e s  t h e  b u r n i n g  
s e n s a t i o n  i n t e r f e r e  w i t h  s l e e p  a l t h o u g h  an  a c c o m p a n y i n g
p s y c h o l o g i c a l  p r o b l e m  may p r o d u c e  s l e e p  d i s t u r b a n c e ,  
p a r t i c u l a r l y  e a r l y  m o r n i n g  w a k e n i n g .  I n  t h e  s t u d y  one  
f i f t h  o f  p a t i e n t s  we r e  r e s p o n s i b l e  f o r  t h e  c a r e  o f  
h a n d i c a p p e d  r e l a t i v e s .  P a t i e n t s  t h e m s e l v e s  o f t e n  b e l i e v e  
t h a t  t h e  c o m p l a i n t  s i g n i f i e s  e m o t i o n a l  i n s t a b i l i t y  a
b e l i e f  r e i n f o r c e d  by  a t t e n d a n c e  a t  many d i v e r s e  c l i n i c s  
wh e r e  n o t h i n g  i s  f o u n d  on c l i n i c a l  e x a m i n a t i o n .  A f u r t h e r  
f e a t u r e  o f  BMS i s  t h e  p e r s o n a l  i s o l a t i o n  i t  c a n  p r o d u c e  
p a r t i c u l a r l y  s i n c e  p a t i e n t s  r a r e l y  h a v e  h e a r d -  o f  t h e  
c o n d i t i o n  n o r  know a n y o n e  e l s e  w i t h  t h e  c o m p l a i n t .  I n  
o r d e r  t o  be o b j e c t i v e  when a s s e s s i n g  a p a t i e n t ' s
p s y c h o l o g i c a l  s t a t u s  i t  i s  r e c o mme n d e d  t h a t  some f o r m  o f  
p s y c h o l o g i c a l  p r o f o r m a  i s  e m p l o y e d  g i v i n g  i n f o r m a t i o n  
p a r t i c u l a r l y  a b o u t  a n x i e t y  a n d  d e p r e s s i o n ,  s i n c e  t h i s  
s t u d y  h a s  d e m o n s t r a t e d  t h a t  i t  m i g h t  be w i s e  n o t  t o
c o n s i d e r  BMS p a t i e n t s  a s  a h o m o g e n o u s  g r o u p ,  a n d  t h a t  Type  
2 BMS p a t i e n t s  p a r t i c u l a r l y  i f  a n x i e t y  i s  p r e s e n t  we r e  
l e s s  s u c c e s s f u l l y  t r e a t e d .  The C a t t e l l *  s 1 6PF f o r m  C u s e d  
i n  t h i s  s t u d y  i s  l e n g t h y  and  t h e r e f o r e  t h e  u s e  o f  t h e  HAD
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s c a l e  ( Lamey and  Lamb.  1989)  p r o v i d e s  a r a p i d  i n i t i a l
s c r e e n i n g .  I n  o r d e r  t h a t  an  a s s e s s m e n t  o f  t h e  i n i t i a l  
s y mp t o ms  a n d  t h e  r e s p o n s e  t o  t r e a t m e n t  c a n  be made.  i t  i s  
h e l p f u l  t o  a s k  t h e  p a t i e n t  t o  q u a n t i f y  t h e i r  b u r n i n g  
s e n s a t i o n  u s i n g  t h e  a n a l o g u e  s c a l e .  The same s c a l e  i s  
u s e f u l  i n  d e t e r m i n i n g  h a p p i n e s s  o r  o t h e r w i s e  w i t h  home 
a n d  s o c i a l  c i r c u m s t a n c e s  and  f o l l o w i n g  t h i s  p r e s e n t  s t u d y  
h a s  b e e n  u s e d  t o  m e a s u r e  t h e  d e g r e e  o f  c a n c e r p h o b i a .
A l s o  a t  t h e  f i r s t  v i s i t  i t  i s  e s s e n t i a l  t o  m e a s u r e  
h a e m o g l o b i n .  f e r r i t i n .  c o r r e c t e d  wh o l e  b l o o d  f o l a t e ,  and  
v i t a m i n  B12 l e v e l s .  I n  a d d i t i o n  a b l o o d  g l u c o s e
e s t i m a t i o n  s h o u l d  be u n d e r t a k e n .  I f  p o s s i b l e  v i t a m i n  B1 , 
B2 a n d  B6 c o n c e n t r a t i o n s  s h o u l d  be a s s a y e d .  I f  t h i s  
f a c i l i t y  i s  n o t  a v a i l a b l e  t h e n  r e p l a c e m e n t  r e g i m e  o f  
v i t a m i n  B1 300 mg and  v i t a m i n  B6 150 mg p e r  d a y  i n  d i v i d e d  
d o s e s  f o r  4 weeks  may be e f f e c t i v e  i n  d e f i c i e n t  p a t i e n t s  
a n d  s h o u l d  be t r i e d  e m p i r i c a l l y .  V i t a m i n  B2 d e f i c i e n c y  i s  
l e s s  common and  r o u t i n e  r e p l a c e m e n t  i s  p r o b a b l y  n o t  
j u s t i f i e d .  I n  a d d i t i o n  t h e r e  a r e  p r a c t i c a l  c o n s i d e r a t i o n s  
s i n c e  t h e  p r e p a r a t i o n  i s  n o t  a v a i l a b l e  c o m m e r c i a l l y  i n  t h e  
n e c e s s a r y  d o s e .  I t  i s  a d v i s e d  t h a t  s e l f  m e d i c a t i o n  w i t h  
m u l t i v i t a m i n s  i s  a v o i d e d  a s  t h i s  c a n  g r e a t l y  c o m p l i c a t e
b i o c h e m i c a l  e v a l u a t i o n .  R e d u c e d  s a l i v a r y  g l a n d  f u n c t i o n  
c a n  be  q u a n t i f i e d  by  s t i m u l a t e d  p a r o t i d  f l o w  r a t e s  i n  t h e  
h o s p i t a l  s i t u a t i o n  b u t  n o t  i n  m e d i c a l  o r  d e n t a l  p r a c t i c e .  
Howe ve r ,  i n  t h e  a b s e n c e  o f  q u a n t i f i c a t i o n  i f  t h e  p a t i e n t  
t h i n k s  t h a t  t h e  b u r n i n g  s e n s a t i o n  and  o r a l  d r y n e s s  a r e  t h e  
s ame t h i n g ,  t h e n  s a l i v a  s u b s t i t u t e s  may be e f f e c t i v e .
S i n c e  i t  i s  n o t  a l w a y s  r e c o g n i s e d  t h a t  p a t h o g e n i c
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n u mb e r s  o f  c a n d i d a l  s p e c i e s  c a n  be i s o l a t e d  f r o m  t h e  o r a l  
c a v i t y  i n  t h e  a b s e n c e  o f  c l i n i c a l  s i g n s .  an  o r a l  r i n s e  
( S a m a r a n a y a k e  e t  a l  1986)  i s  p r e f e r r e d  t o  q u a n t i f y  
c a r r i a g e  o f  c a n d i d a l  s p e c i e s .
The r e s u l t s  o f  t h e  h a e m a t o l o g i c a l  i n v e s t i g a t i o n s  
a n d  t h e  b l o o d  g l u c o s e  e s t i m a t i o n  a r e  u s u a l l y  a v a i l a b l e  
a f t e r  f o u r  weeks .  and  i t  i s  u s e f u l  t o  a s s e s s  p r o g r e s s  a t  
t h a t  t i m e  f o l l o w i n g  v i t a m i n  B1 a n d  v i t a m i n  B6 t h e r a p y .  
Any o t h e r  h a e m a t o l o g i c a l  d e f i c i e n c i e s  d e t e c t e d  n e e d  
s p e c i a l i s t  i n v e s t i g a t i o n  a n d  r e p l a c e m e n t  t h e r a p y  i n  
c o n j u n c t i o n  w i t h  t h e  p a t i e n t ' s  m e d i c a l  p r a c t i t i o n e r .  
A r r a n g e m e n t s  s h o u l d  be made t o  c o m p l e t e  a g l u c o s e  
t o l e r a n c e  t e s t  t o  e x c l u d e  h y p e r g l y c a e m i a  i f  i n d i c a t e d  and  
o n c e  d e t e c t e d .  u n d i a g n o s e d  d i a b e t e s  m e l l i t u s  r e q u i r e s  
r e f e r r a l  f o r  g l y c a e m i c  c o n t r o l .  At t h i s  s e c o n d  v i s i t  i t  
i s  a l s o  i m p o r t a n t  t o  r e a s s u r e  o n c e  a g a i n  i f  t h e  p a t i e n t  i s  
c a n c e r p h o b i c ,  and  t o  c o n t i n u e  e n q u i r i e s  a b o u t  a d v e r s e  home 
c i r c u m s t a n c e s .  I f  c a n d i d a l  s p e c i e s  h a v e  b e e n  i s o l a t e d  
t o p i c a l  a n t i f u n g a l  t h e r a p y ,  s u c h  a s  A m p h o t e r i c i n  B 
l o z e n g e s  o r  N y s t a n  p a s t i l l e s  f o u r  t i m e s  d a i l y  f o r  4 w eeks  
s h o u l d  be p r e s c r i b e d  and  d e n t u r e  h y g i e n e  i n s t r u c t i o n s  
g i v e n  i f  a p p r o p r i a t e .
An i n i t i a l  a s s e s s m e n t  o f  d e n t u r e s ,  i f  worn,  i s  
i m p o r t a n t .  The p a t i e n t  s h o u l d  be o b s e r v e d  f o r  s i g n s  o f  
p a r a f u n c t i o n a l  a c t i v i t y  s u c h  a s  c l e n c h i n g  o r  t o n g u e  
t h r u s t i n g ,  a t t r i t i o n  f a c e t s  on a c r y l i c  d e n t u r e  t e e t h  o r  
s c a l l o p i n g  o f  t h e  l a t e r a l  m a r g i n  o f  t h e  t o n g u e  a r e  u s e f u l  
i n d i c a t o r s  o f  p a r a f u n c t i o n a l  h a b i t s .  D e n t u r e s  s h o u l d  be 
e x a m i n e d  f o r  f e a t u r e s  t h a t  c o n t r i b u t e  t o  o v e r l o a d i n g  o f
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t h e  s u p p o r t i n g  t i s s u e s  o r  t o n g u e  r e s t r i c t i o n ,  t h e s e
i n c l u d e  u n d e r e x t e n s i o n  o f  d e n t u r e  b a s e s ,  e x c e s s i v e
o c c l u s a l  f a c e  h e i g h t ,  f a u l t y  b u c c o - l i n g u a l  t o o t h  p o s i t i o n  
a n d  h i g h  l e v e l  o f  t h e  o c c l u s a l  p l a n e .
New d e n t u r e s  s h o u l d  be c o n s t r u c t e d  a s  a p p r o p r i a t e  
a f t e r  o t h e r  a e t i o l o g i c a l  f a c t o r s  l i s t e d  p r e v i o u s l y  i n  t h i s  
c h a p t e r  h a v e  b e e n  d e a l t  w i t h .  I n  a d d i t i o n  i t  i s  w i s e  n o t  
t o  c o n s t r u c t  new d e n t u r e s  u n t i l  p a r a f u n c t i o n a l  a c t i v i t y  
h a s  b e e n  r e d u c e d .  I f  P r o t h i a d e n  i s  t o  be p r e s c r i b e d  t h i s  
s h o u l d  be done  a l s o  b e f o r e  d e n t u r e s  a r e  c o n s t r u c t e d  a n d  
m a i n t a i n e d  t h r o u g h o u t  t h e  p o s t  d e l i v e r y  s t a g e ,  u n t i l  t h e  
d e n t u r e s  a r e  a c c e p t e d .  I n  a d d i t i o n  t o  r e d u c i n g
p a r a f u n c t i o n a l  a c t i v i t y  P r o t h i a d e n  was f o u n d  u s e f u l  i n
a l l e v i a t i n g  r e a c t i v e  d e p r e s s i o n  t o  s t r e s s  o r  i n  h e l p i n g  
p a t i e n t s  c o p e  w i t h  a d v e r s e  home a nd  s o c i a l  c i r c u m s t a n c e s  
a n d  f o r  h e l p i n g  t h o s e  p a t i e n t s  who we r e  c a n c e r p h o b i c  t o  
o v e r c o m e  t h e i r  f e a r s .  The l o w e s t  t h e r a p e u t i c  d o s e  s h o u l d  
be e m p l o y e d  s t a r t i n g  i n i t i a l l y  w i t h  5 0 - 7 5  mg n o c t e  h o w e v e r  
f o r  some p a t i e n t s  up t o  150 mg n o c t e  was r e q u i r e d .
A l l e r g y  t e s t i n g  s h o u l d  be r e s e r v e d  f o r  t h o s e  
p a t i e n t s  w i t h  a Type 3 p a t t e r n  o f  BMS b u t  may a l s o  h a v e  a 
r o l e  i n  t h o s e  p a t i e n t s  i n  whom no c u r e  h a s  b e e n  a c h i e v e d .  
The m o s t  i m p o r t a n t  a l l e r g e n s  d i s c o v e r e d  i n  t h i s  s t u d y  we r e  
f o o d  r e l a t e d  p r o d u c t s  and  d e n t u r e  m a t e r i a l s .  I f  a f o o d  
a l l e r g e n  i s  i d e n t i f i e d  p r o f e s s i o n a l  d i e t a r y  c o u n s e l l i n g  
s h o u l d  be e mp l o y e d .  C o n s t r u c t i n g  c o m p l e t e  d e n t u r e s  w i t h  
b a s e  m a t e r i a l s  o t h e r  t h a n  p o l y m e t h y l m e t h a c r y l a t e  ( PMMA) i s  
d i f f i c u l t .  A l t e r n a t i v e  m a t e r i a l s  s u c h  a s  n y l o n  a n d
p o l y c a r b o n a t e  a r e  n o t  r e a d i l y  a v a i l a b l e  a nd  v u l c a n i t e  i s
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b e c o m i n g  l e s s  e a s y  t o  o b t a i n .  I t  i s  u n w i s e  t o  l a b e l  a 
p a t i e n t  a l l e r g i c  t o  PMMA u n l e s s  p r o p e r l y  c o n t r o l l e d  s k i n  
p a t c h  t e s t i n g  h a s  b e e n  u n d e r t a k e n ,  a nd  e v e n  t h e n  i t s  r o l e  
w i t h  r e g a r d  t o  t h e  o r a l  mu c o s a  i s  u n c e r t a i n .
I n  t h i s  s t u d y  19 o f  t h e  104 f e m a l e  p a t i e n t s  we r e  
p e r i  m e n o p a u s a l  and  17 o f  t h e s e  p a t i e n t s  ha d  a d d i t i o n a l  
s y mp t o ms  o f  t h e  c l i m a c t e r i c  s u c h  a s  f a c i a l  f l u s h i n g  a nd
n i g h t  s w e a t s .  I n  o n l y  6 p a t i e n t s  was t h e  c l i m a c t e r i c  
t h o u g h t  t o  be p l a y i n g  a p a r t  i n  BMS a n d  t h i s  wo u l d  be 
e x p e c t e d  t o  i m p r o v e  w i t h  t i m e .  Hormone r e p l a c e m e n t
t h e r a p y  h a s  b e e n  s hown by  m o s t  i n v e s t i g a t o r s  n o t  t o  be
e f f e c t i v e  i n  r e l i e v i n g  t h e  o r a l  b u r n i n g  s e n s a t i o n  ( C h a p t e r  
1 . 5 ) .
I t  i s  i m p o r t a n t  t h a t  p a t i e n t s  who h a v e  r e s p o n d e d  
t o  t r e a t m e n t  a r e  f o l l o w e d  up i n  t h e  l o n g  t e r m  t o  a s s e s s  
s u s t a i n e d  i m p r o v e m e n t  o r  p e r h a p s  r e l a p s e .  F o r  t h o s e
p a t i e n t s  i n  whom t r e a t m e n t  was i n e f f e c t i v e  l o n g  t e r m
f o l l o w  up i s  a l s o  n e c e s s a r y  s i n c e  p r e d e f i c i e n c y  s t a t e s  
a n d  o c c u l t  u n d i a g n o s e d  m a t u r i t y  o n s e t  d i a b e t e s  c a n
m a n i f e s t  a t  a l a t e r  s t a g e .
F i n a l l y  f u t u r e  s t r a t e g i e s  s h o u l d  f o c u s  on t h e  28 % 
o f  non  r e s p o n d e r s  o f t e n  Type 2 t o  d e t e r m i n e  w h e t h e r  o t h e r  
t r e a t m e n t  m o d a l i t i e s  s u c h  a s  g r o u p  t h e r a p y  o r
p s y c h o l o g i c a l  c o u n s e l l i n g  h a v e  a r o l e .  N e v e r t h e l e s s  o t h e r  
f a c t o r s  o f  p o t e n t i a l  i m p o r t a n c e  a l s o  r e q u i r e  e x p a n s i o n  
s u c h  a s  t h e  r o l e  o f  a d d i t i o n a l  h a e m a t i n i c  d e f i c i e n c i e s ,  
i n c l u d i n g  t h e  s i g n i f i c a n c e  o f  d e f i c i e n c i e s  o f  v i t a m i n  A, 
C, D a n d  E s u g g e s t e d  i n  t h i s  s t u d y ,  s i a l o c h e m i s t r y  a nd  t h e  




P a t i e n t
R e f e r e n c e
Number
Age Sex Menopausal
S t a t u s
S ou r ce
o f
R e f e r r a l






o f  syi  
a t  Presi
001 69 F POSTMENOPAUSAL GDP 4 2 7
002 36 F PREMENOPAUSAL GDP 2 1 8
003 31 F PREMENOPAUSAL GMP 1 1 9
004 58 F POSTMENOPAUSAL GDP 2 2 8
005 68 F POSTMENOPAUSAL GDP 3 2 10
006 60 F POSTMENOPAUSAL GDP 5 1 10
007 75 F POSTMENOPAUSAL GDP 3 2 10
008 63 F POSTMENOPAUSAL SELF 3 1 10
009 69 F POSTMENOPAUSAL GDP 2 2 10
01 0 72 F POSTMENOPAUSAL CONSULT. 3 2 10
01 1 57 F POSTMENOPAUSAL SELF 2 1 8
01 2 64 F POSTMENOPAUSAL GDP 5 1 9
01 3 57 F POSTMENOPAUSAL GMP 4 3 6
01 4 78 F POSTMENOPAUSAL SELF 6 1 7
01 5 61 F POSTMENOPAUSAL SELF 3 2 8
’’'DURATION OF SYMPTOMS
<6 months = 1
6 months t o  1 ye a r  = 2
1 -  2 y e a r s  = 3
2 - 5  y e a r s  = 4
5 - 1 0  y e a r s  = 5
10 -  15 y e a r s  = 6
1 5 - 3 0  y e a r s  = 7
>30 y e a r s  = 8
A p p e n d i x : 1 Age, sex ,  menopausal  s t a t u s , s o u r c e  o f  r e f e r r a l ,  d u r a t i o n  o f  
symptoms,  BMS t ype  and s e v e r i t y  o f  symptoms a t  p r e s e n t a t i o n .
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P a t i e n t
R e f e r e n c e
Number
Age Sex Menopausal
S t a t u s
So urce
o f
R e f e r r a l





S e v e r i t y  
o f  symptoms  
a t  P r e s e n t a t i o n
01 6 65 F . POSTMENOPAUSAL GMP 4 1 1 0
01 7 69 F POSTMENOPAUSAL GMP 1 3 10
01 8 58 M SELF 1 1 5
019 51 F MENOPAUSAL GDP 2 2 8
020 78 F POSTMENOPAUSAL SELF 3 1 10
021 58 F POSTMENOPAUSAL SELF 4 1 8
022 66 F POSTMENOPAUSAL SELF 2 1 8
023 49 F POSTMENOPAUSAL GDP 1 2 10
024 79 F POSTMENOPAUSAL GMP 2 2 9
025 52 F MENOPAUSAL GDP 4 2 10
026 59 F POSTMENOPAUSAL CONSULT 1 2 7
027 70 F POSTMENOPAUSAL SELF 1 2 10
028 65 F POSTMENOPAUSAL GDP 4 1 9
029 51 F POSTMENOPAUSAL CONSULT. 5 2 1 0
030 57 F MENOPAUSAL GDP 4 2 5
*DURATION OF SYMPTOMS
<6 months = 1
6 months t o  1 ye ar  = 2
1 -  2 y e a r s  = 3
2 - 5  y e a r s  = 4
5 - 1 0  y e a r s  = 5
10 -  15 y e a r s  = 6
1 5 - 3 0  y e a r s  = 7
>30 y e a r s  = 8
A p p e n d i x : 1 Age, sex ,  menopausal  s t a t u s , s o u r c e  o f  r e f e r r a l ,  d u r a t i o n  o f  
symptoms,  BMS t y p e  and s e v e r i t y  o f  symptoms a t  p r e s e n t a t i o n .
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P a t i e n t
R e f e r e n c e
Number
Age Sex Menopausal
S t a t u s
Sou r ce
o f
R e f e r r a l





S e v e r i t y  
o f  symptoms  
a t  P r e s e n t a t i o n
031 74 F POSTMENOPAUSAL GMP 3 3 8
032 35 F PREMENOPAUSAL GDP 4 3 8
033 59 F POSTMENOPAUSAL CONSULT. 3 3 9
034 63 F MENOPAUSAL SELF 5 2 7
035 65 F POSTMENOPAUSAL GDP 2 1 9
036 68 F POSTMENOPAUSAL GDP 1 2 9
037 62 F POSTMENOPAUSAL GMP 3 2 7
038 54 M SELF 1 2 10
039 38 F MENOPAUSAL GDP 1 1 5
040 68 M GMP 4 2 4
041 58 M GDP 1 1
042 55 F POSTMENOPAUSAL GDP 1 1 8
043 64 F POSTMENOPAUSAL GDP 1 2 8
044 42 F MENOPAUSAL GDP 2 1 10
045 57 F POSTMENOPAUSAL GDP 1 1 7
’“'DURATION OF SYMPTOMS
<6 months = 1
6 months to  1 year  = 2
1 -  2 y e a r s  = 3
2 - 5  y e a r s  = 4
5 - 1 0  y e a r s  = 5
10 -  15 y e a r s  = 6
1 5 - 3 0  y e a r s  -  7
>30 y e a r s  = 8
Appendix:  1 Age, sex ,  menopausal  s t a t u s ,  s o u r c e  o f  r e f e r r a l ,  d u r a t i o n  o f  
symptoms, BMS t ype  and s e v e r i t y  o f  symptoms a t  p r e s e n t a t i o n .
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Patient Source Duration Severity
R e f e r e n c e
Number
Age Sex Menopausal
S t a t u s
o f





o f  symptoms  
a t  P r e s e n t a t i o n
046 68 M GMP 1 2 8
047 78 F POSTMENOPAUSAL SELF 4 2 8
048 59 F POSTMENOPAUSAL GDP 4 2 7
049 51 F PREMENOPAUSAL GDP 2 2 8
050 59 F POSTMENOPAUSAL GDP 1 3 5
051 57 F POSTMENOPAUSAL GDP 4
052 69 F . POSTMENOPAUSAL GDP 1 1 8
053 56 F POSTMENOPAUSAL SELF 1 1 5
054 47 F MENOPAUSAL GMP 1 1 9
055 66 F POSTMENOPAUSAL GDP 2 2 5
056 49 F MENOPAUSAL SELF 1 2 5 /
057 55 F POSTMENOPAUSAL GDP 3 1 7
058 72 F POSTMENOPAUSAL GDP 3 1 8
059 62 F POSTMENOPAUSAL GMP 2 2 9
060 43 F MENOPAUSAL GDP 3 3 4
*DURATION OF SYMPTOMS
<6 months = 1
6 months t o  1 y ea r  = 2
1 - 2  ye a r s  = 3
2 - 5  y e a r s  = 4
5 - 1 0  y e a r s  = 5
1 0 - 1 5  y e a r s  = 6
1 5 - 3 0  y e a r s  = 7
>30 y e a r s  = 8
Appendix:  1 Age, sex ,  menopausal  s t a t u s ,  s o u r c e  o f  r e f e r r a l ,  d u r a t i o n  o f  
symptoms, BMS t ype  and s e v e r i t y  o f  symptoms a t  p r e s e n t a t i o n .
(
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P a t i e n t
R e f e r e n c e
Number
Age Sex Menopausal
S t a t u s
So urce
o f
R e f e r r a l





S e v e r i t y  
o f  symptoms  
a t  P r e s e n t a t i o n
061 57 F POSTMENOPAUSAL GDP 3 3 9
062 85 F POSTMENOPAUSAL SELF 2 2 10
063 65 F POSTMENOPAUSAL CONSULT. 3 2 10
064 47 F POSTMENOPAUSAL GMP 1 2 10
065 62 F POSTMENOPAUSAL SELF 1 2 9
066 78 F POSTMENOPAUSAL GMP 1 3 5
067 39 F PREMENOPAUSAL GMP 2 2 4
068 72 F POSTMENOPAUSAL GDP 3
069 67 M GMP 3 1 9
070 63 M SELF 1 2
071 54 F POSTMENOPAUSAL GDP 2 1 10
072 76 F POSTMENOPAUSAL GMP 3 2 10
073 61 F POSTMENOPAUSAL SELF 2 2 9
074 76 F POSTMENOPAUSAL GMP 4 2 10
075 56 F POSTMENOPAUSAL GDP 1 3 7
*DURATION OF SYMPTOHS
<6 months = 1
6 months t o  1 ye a r  = 2
1 -  2 y e a r s  = 3
2 - 5  y e a r s  = 4
5 - 1 0  y e a r s  = 5
10 -  15 y e a r s  = 6
1 5 - 3 0  y e a r s  = 7
>30 y e a r s  = 8
A p p e n d i x : 1 Age, sex ,  menopausal  s t a t u s ,  s o u r c e  o f  r e f e r r a l ,  d u r a t i o n  o f  
symptoms, BMS t y p e  and s e v e r i t y  o f  symptoms a t  p r e s e n t a t i o n .
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Patient Source Duration Severity
R e f e r e n c e
Number
Age Sex Menopausal
S t a t u s
of





o f  symptoms  
a t  P r e s e n t a t i o n
076 76 F POSTMENOPAOSAL GDP 1 1 6
077 64 F POSTMENOPAUSAL SELF 2 1 10
078 61 F POSTMENOPAUSAL GDP 3 1 5
079 44 M GDP 1 2 10
080 40 F MENOPAUSAL GDP 2 1 7
081 71 GMP 1 2 6
082 69 F POSTMENOPAUSAL GMP 1 1 10
083 70 F POSTMENOPAUSAL GDP 1 2 10
084 55 F POSTMENOPAUSAL GDP 1 2 8
085 61 M SELF 1 3 7
086 63 M GMP 3 2 5
087 66 F POSTMENOPAUSAL GDP 2 2 8
088 74 F POSTMENOPAUSAL GDP 4 2 8
089 62 F POSTMENOPAUSAL GMP 1 2 7
090 55 F POSTMENOPAUSAL GDP 3 2 10
*DURATI0N OF SYMPTOMS
<6 months = 1
6 months to  1 year  = 2
1 -  2 y e a r s  = 3
2 - 5  y e a r s  = 4
5 - 1 0  y e a r s  = 5
10 -  15 y e a r s  = 6
1 5 - 3 0  y e a r s  = 7
>30 y e a r s  = 8
Appendix:  1 Age, sex ,  menopausal  s t a t u s ,  s o u r c e  o f  r e f e r r a l ,  d u r a t i o n  o f  
symptoms, BMS t ype  and s e v e r i t y  o f  symptoms a t  p r e s e n t a t i o n .
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P a t i e n t
R e f e r e n c e
Humber
Age Sex Menopausal
S t a t u s
S o u r ce
o f
R e f e r r a l





S e v e r i t y  
o f  symptoms  
a t  P r e s e n t a t i o n
091 55 F POSTMENOPAUSAL GDP 3 1 8
092 64 F POSTMENOPAUSAL GDP 5 2 9
093 75 F POSTMENOPAUSAL SELF 3 1 1 0
094 47 F MENOPAUSAL SELF 3 2 6
095 63 F POSTMENOPAUSAL GDP 4 2 8
096 39 F MENOPAUSAL CONSULT. 2 1 5
097 55 F POSTMENOPAUSAL GDP 1
098 53 F POSTMENOPAUSAL GDP 1 2 7
099 71 F POSTMENOPAUSAL GDP 1 2 10
1 00 64 F POSTMENOPAUSAL SELF 3 1 7
1 01 56 F MENOPAUSAL GDP 3 2 5
1 02 50 F MENOPAUSAL CONSULT. 4 2 7
1 03 53 F POSTMENOPAUSAL GMP 1 2 10
1 04 76 F POSTMENOPAUSAL SELF 3 2 1 0
1 05 46 F MENOPAUSAL GDP 2 2 7
*DURATION OF 
< 6 months  
6 months to  
1 -  2 y e a r s  
2 - 5  y e a r s
SYMPTOMS
= 1
1 year  = 2
= 3
= 4
5 - 1 0  y e a r s  = 5
10 -  15 y e a r s  = 6
1 5 - 3 0  y e a r s  = 7
>30 y e a r s  = 8
A p p e n d i x : 1 Age, sex ,  menopausal  s t a t u s , s o u r c e  o f  r e f e r r a l ,  d u r a t i o n  o f  
symptoms, BMS type  and s e v e r i t y  o f  symptoms a t  p r e s e n t a t i o n .
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P a t i e n t Source D u r a t i o n S e v e r i t y
R e f e r e n c e Age Sex Menopausal o f o f BMS o f  symptoms
Number S t a t u s R e f e r r a l Symptoms31' Type a t  P r e s e n t a t i o n
1 06 75 F POSTMENOPAUSAL GDP 3 1 5
1 07 43 F MENOPAUSAL SELF 3 3 4
108 63 M GMP 1 2 10
1 09 46 F MENOPAUSAL GDP 3 2 10
11 0 76 M GDP 1 3 5
111 54 F POSTMENOPAUSAL SELF 2 1 10
112 47 M GDP 4 2 7
11 3 58 M GDP 1 2 4
11 4 53 F POSTMENOPAUSAL SELF 4 1 8
11 5 74 F POSTMENOPAUSAL SELF 3 1 7
1 1 6 66 F POSTMENOPAUSAL GDP 1 3 7
1 1 7 37 F PREMENOPAUSAL GDP 3 2 10
1 1 8 48 F POSTMENOPAUSAL GDP 1 2 8
1 1 9 64 F POSTMENOPAUSAL GMP 3 2 10
1 20 75 M GDP 2 2 3
*DURATION OF 
<6 months  
6 months to  
1 -  2 ye a r s  
2 - 5  ye a r s
SYMPTOMS 
1 y ea r  =
5 - 1 0  y e a r s  = 5
10 -  15 y e a r s  = 6
1 5 - 3 0  y e a r s  = 7
>30 y e a r s  = 8
A p p e n d i x : 1 Age, sex ,  menopausal  s t a t u s ,  s o u r c e  o f  r e f e r r a l ,  d u r a t i o n  o f  
symptoms,  BMS t ype  and s e v e r i t y  o f  symptoms a t  p r e s e n t a t i o n .
Patient Source Duration Severity
R e f e r e n c e
Number
Age Sex Menopausal
S t a t u s
Of





o f  symptoms  
a t  P r e s e n t a t i o n
1 21 64 F POSTMENOPAUSAL CONSULT. 3 2 8
1 22 58 F MENOPAUSAL GDP 2 1 10
1 23 75 F POSTMENOPAUSAL SELF 3 2 10
1 24 66 M GDP 1 3 5
1 25 65 F POSTMENOPAUSAL GMP 1 2 7
1 26 60 M SELF 2 1 10
1 27 70 F POSTMENOPAUSAL GDP 1 2 10
1 28 63 F POSTMENOPAUSAL GMP 2 2 10
1 29 64 F POSTMENOPAUSAL GMP 3 1 8
1 30 63 F POSTMENOPAUSAL SELF 5 1 4
1 31 68 F POSTHENOPAUSAL SELF 4
1 32 64 F POSTMENOPAUSAL CONSULT 1 2 5
1 33 80 F POSTMENOPAUSAL GMP 2 2 7
134 63 F POSTMENOPAUSAL GDP 2 1 5
1 35 66 F POSTMENOPAUSAL GMP 4 2
’"'DURATION OF 
<6 months  
6 months to
1 - 2  y e a r s
2 - 5  y e a r s
SYMPTOMS
= 1
1 y ea r  = 2
= 3
= 4
5 - 1 0  y e a r s  = 5
1 0 - 1 5  y e a r s  = 6
1 5 - 3 0  y e a r s  = 7
>30 y e a r s  = 8
Appendix:  1 Age, 
symptoms.
sex ,  menopausal  s t a t u s , s o u r c e  o f  r e f e r r a l ,  d u r a t i o n  o f  
BMS t y pe  and s e v e r i t y  o f  symptoms a t  p r e s e n t a t i o n .
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P a t i e n t  S o u r ce  D u r a t i o n  S e v e r i t y
R e f e r e n c e  Age Sex Menopausal o f  o f  BMS o f  symptoms
Number S t a t u s  R e f e r r a l  Symptoms* Type a t  P r e s e n t a t i o n
1 36 51 F MENOPAUSAL GMP 1 2 5
1 37 69 F POSTMENOPAUSAL GMP 3 3 10
1 38 49 F POSTMENOPAUSAL GDP 2 1 5
1 39 59 F POSTMENOPAUSAL GDP 1 2 9
1 40 70 F POSTMENOPAUSAL GDP 1 1 8
1 41 65 F POSTMENOPAUSAL GDP 4 1 8
1 42 73 F POSTMENOPAUSAL GDP 3 1 8
1 43 62 F POSTMENOPAUSAL GDP 2 2 7
1 44 63 F POSTMENOPAUSAL GDP 2
1 45 43 F PREMENOPAUSAL GDP 2 2 10
1 46 67 F POSTMENOPAUSAL GDP 7 1 10
1 47 41 F PREMENOPAUSAL GDP 2 2 8
1 48 78 F POSTMENOPAUSAL GMP 6 1 10
1 49 68 F POSTMENOPAUSAL SELF 3 2 10
1 50 66 M GDP 3 1 8
* DURATION OF SYMPTOMS
<6 months = 1 5 - 1 0  y e a r s = 5
6 months t o 1 yea r  = 2 1 0 - 1 5  y e a r s = 6
1 -  2 y e a r s = 3 1 5 - 3 0  y e a r s = 7
2 - 5  y e a r s = 4 >30 y e a r s = 8
A p p e n d i x : 1 Age, sex ,  menopausal  s t a t u s , s o u r c e  o f  r e f e r r a l ,  d u r a t i o n  o f  
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APPENDIX 2
BURNING MOUTH STUDY 
NAME ( Surname f i r s t )
HOSPITAL NUMBER 
DATE OF BIRTH 
SEX
SYMPTOM SITE 1 = YES
Y Y M M D D
0 = NO
Tongue Tip { j 
Dorsum □
R Lat Q ]
L Lat I I
P a l a t e  □
Upper Ridge | |
Loner Ridge | |
Upper Lip ^ j 
Loner Lip □
DURATION OF SYMPTOMS
< 6 months = 1
6 months to 1 year  = 2
1 - 2  years  = 3
2 - 5  years  = 4
SEVERITY ( 0 - 1 0 )
SYMPTOMS ON HAKING YES = 1
HORSE AS DAY PROGRESSED 
MAX DISCOMFORT AT NIGHT 
RELATED TO EATING YES = 1
CLIMACTERIC SYMPTOMS
FLUSHING YES = 1
SHEATING
I. M. P.
5 - 1 0  years  = 
10 -  15 years  = 





> 30 yea rs  = 8
□























DOES BURNING CAUSE HAKENING
HAS BURNING CHANGED SLEEP 
PATTERN
IF YES HOH LONG









< 1 0  = I
1 0 - 2 0  = 2  
> 2 0  = 3

































SOCIAL CIRCUMSTANCES SCALE 0 TO 10
FINDINGS ON EXAMINATION
ORAL MUCOSA (AFFECTED SITE)
NORMAL = 1 ATROPHIC = 2 ERYTHEMATOUS
SALIVA INADEOUATE IN PATIENT’ S OPINION YES = 1
IF YES HOH LONG :
< 6 MONTHS = 1 5 - 10 YRS 5
6 MONTHS TO 1 YR = 2 10 - 15 YRS 6
1 - 2 YRS = 3 15 - 30 YRS 7
2 - 5  YRS = 4 > 30 YRS 8
ORAL RINSE YES = 1 NO = 0
ISOLATED YES = 1 NO = 0








< 0. 5 ml 






















NON SPECIFIC = 1
CONNECTIVE TISSUE DISORDER = 2
NUMBER
NORMAL = 0
NON SPECIFIC = 1




















=  1 












Age of present upper denture
< 6 months = 1 5 - 10 yrs = 5
6 months to 1 yr = 2 10 - 1 5 yrs = 6
1 - 2  yrs = 3 15 - 30 yrs = 7
2 - 5  yrs = 4 > 30 yrs 8
Age of present  lower denture
< 6 months = 1 5 - 1 0 yrs = 5
6 months to 1 yr = 2 10 - 15 yrs = 6
1 - 2  yrs = 3 1 5 - 30 yrs = 7
2 - 5  yrs = 4 > 30 yrs ~ 8
Time s in c e  t o t a l  dental  c learance
< 6 months = 1 5 - 1 0 yrs = 5
6 months to 1 yr = 2 10 - 15 yrs = 6
1 - 2  yrs = 3 1 5 - 30 yrs = 7
2 - 5  yrs = 4 > 30 yrs = 8
Denture materials Entirely acrylic = 1 Not entirely
acrylic = 2
If not entirely acrylic specify
Frequency of upper denture wearing
Day and night = 1 Socially = 5
Day only = 2 Occasionally = 6
Only for meals = 3 Never = 7
Except for meals = 4
Frequency of lower denture wearing
Day and night = 1 Socially = 5
Day only = 2 Occasionally = 6
Only for meals = 3 Never = 7
Except for meals = 4
Effect of denture removal
No change = 1 UPPER
Improved = 2
Totally alleviated = 3
Horse = 4 LOHER
Time to achieve effect Immediately = 0
< 1 h o u r  = 1
1 - 3  h o u r s  = 2
3 - 2 4  hours = 3













Fit of denture base
Accurate = 1 Slight movement = 2 Considerable
movement = 3
Postdam Present = 1 Absent = 2 
Peripheral extension
Correct = 1 Overextended = 2 Underextended
Posterior border » > □
Buccal periphery 1) Height » □
2) Hidth o) □
Labial periphery 1) Height « □
2) Hidth
Lower Denture
Fit of denture base
Accurate = 1 Slight movement = 2 Considerable
movement = 3
Peripheral extension
Correct = 1 Overextended = 2 Underextended = 3
Distal extension
Peripheral extension - lingual
Peripheral extension - buccal
Peripheral extension - labial
Jaw Relationship Occlusal face height Correct = 1
Too high = 2 
Too low = 3
Centric Relation Recording
Correct = 1 Incorrect = 2 Unclear due to
Horn surfaces = 3
If incorrect tick appropriate reasons :
Antero-posterior f aul t a)
Lateral fault b)
Rotational fault c)
Premature contact anteriorly d)
Premature contact posteriorly right side e)
Premature contact posteriorly left side f)






Jaw Relationship : contd.
If other specify
If Correct answer next three questions :
Occlusal balance in protrustion Yes = 1 No = 0 j)
Occlusal balance in right lateral Yes = 1 No = 0 k)
Occlusal balance in left lateral Yes = 1 No = 0 1)
Occlusion locked Yes = 1 No = 0
Tongue restriction
Posterior tooth position (upper)
Correct = 1 Too far buccally = 2 Too far lingually = 3
Posterior tooth position (lower)
Correct = 1 Too far buccally = 2 Too far lingually = 3
Anterior tooth position ( upper)
Correct = 1 Too far labially = 2 Too far lingually = 3
Anterior tooth position ( lower)
Correct = 1 Too far labially = 2 Too far lingually = 3
Occlusal plane
Correct = 1 Too high = 2 Too low - 3
Does patient feel tongue restricted Yes = 1  Ho = 0



















Pressure neurovascular bundles Yes = 1 No
Proven allergy to base materials Yes = 1 No
If YES specify
Plastic intolerance Yes = 1 No
If YES specify
Effect of replacement dentures :
No change = 1
Improved = 2
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